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yjibTpaMajioyrjioBaa peHTreHOBCKaa roMorpacf)! 



M3o6p^e„„e o™oc^c» k ycTpoiic™a„ KO„„,,K>Tep„o« TO„orpad,„„ 
oc„o=a„„.,M „a „„™u.eH„„ „ y..Tpa„a.oy„oBo„ pacce,HK„ pe„Tre„oBCKoro 

nsjiyneHUH. 

Merofl Ko„n.K,rep„o« ro„orpa<t,„„ <KT) pa3pa6ora„ a„r™iicKoa 

*«PMO,1 ,EMJ. . ,973 r. (Hounsfield G.N. Computerised transverse axial 
scan„,„g(tomograpl,y). Part , Description of system.^.Brit.J.Radiol, .973 v 46 
pl0,6-,022; Ambrose J. Computerized transverse axial scanning (tomography) Pari 
2 Chn.kal applicatlon.-.Brit.J.Radiol.. ,973, v.46, p. , 023-1047), o„ co.eraer 
<(.H3H«CK.,e „p„„u„„„ rpaoHUHOHHoro pe„rre„oBcKoro npocBe™a„™ e 
noc.e«„„M„ ^ocr„»<e„,„„„ „are„a™K„ k u„+poBoii rex„„K„. Cy„ecTBo Me^a 
Ko„„.K,rep„o« TOMorpa+HH cBo™ k peKoHcpyKUUH e„yrpe„Hefl 
npocrpa„crBe„„oii crpyKxyp., o6.eKra b pe3y.„are coB„ec™o« ►,are>,a™,ecKo« 
06pa60TK„ re„eBB,x „poeKu„i,, no^,e„„„x np„ pe„rre„oBcKO,M „poc.Be,„Ba„„„ 
o6.eKTa B pa3.„,„.,x Ha„paB.e„„HX. KoKrpacx Ka»«(i Te„eBoil npoeKU,,,, HB.„erc« 
c.e;,crB„eM Heo«H„aKoBoro ■ror.ou.eH™ pe„rre„oBcK„x ^,eii pa3.,„„.,.,„ ,acT,M„ 
o6.eK™. npHH^n «ilcTB„. ro„orpa4>a, b ocBoey Koroporo 6.,. „o.o»<e„ „eTO« 
KO„n.K=rep„oii roMorpa4.„„, cocronr B c.e«yK,u,e„. np.„oyro»„.„-i pe„rre„OBCK„fl 
nynoK, c4.opM„po.a„„.,ii KO.™Maropo„, npoxo^r ,epe3 „e„o«B,oK„.,fi c6.eKr „a 2 
^ere„ropa (Kpncra..., i,o^„,„,„ ^^^^^p per„crp„pver Ko™«cr3o 

H3.y,e„,„, npome^ero ,epe3 o6«kt, „ c„creMa pe„re„oBCKa« Tpv6Ka ■ aereKTop., 
CMeu,aer=„ „a mar napa..e..„o caMoii ce«e. TaK„x e„eme„„ii npo„3Bo,„ro, ,60 
aa.ee c„CTe„a BoaBpamaeren b Kcxo^oe „o.o»e„„e, noBopa,„BaeTc, „a vro. „ 
BHOB. npo.,3Boa„rc» CKa„„po=a„„e no ,60 orpeaKBM. Bcero c„cre„a coBepmaer ,80 
raKHx noBoporoB. Bpe„. noBopora cHcreM.,. .e. Bpe„„ „o.^He„,u, „o.„oii 
H„*op,.au„„ -„p„„ep„o 5 „„„. np„ aroH c Ka„oro ;,„eKropa c„„„aerc, 288000 
(160x180) noKaaanuii. llo^,a„„a« „„*op„au„, o6pa6a™BaercH BMH„c.„„e..„.,„ 
ycrpo„crBo,M. PeKo„crpy„poBa„„oe KO„n.„,.pHoe „3o6pa»e„He c.o, nepe^aere, „a 
CMerHc-nenaraK-aiee ycrpoiicTBO, Koropoe BM^aer „„+poBy», aannc Ko3<t,*,„„e„roB 
norjioiueHiM no Bcewy nojiK) nQjiy^m^o ce^en™ rejia. 

B 4a.B„e«me„ ycoBepuieHcTaoBaHHe KT mj,o no nyrn yBe.,n,e„™ KO^Hecraa 
^ereKTopoB. Ko„„.K,rep„B,e roMorpa*., „1 „ ,v „o„o^e„„ii co«ep„ar or 512 ^o 
4800 ^eroKropoB. np„ „aaH,„„ or 512 ao 1400 ^lereKropoB „ aBM 
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6o;ibujOM GMKOCTM, BpeM« CKaHMpoBaHnq oAHoro cpeaa (2-8 mm) yMeHboimiocb ao 
2-5 c. HTO npaKTMsecKi/i nosBOiiM/io Mcc/ieAoeaTb see opraHbi m TKawM opraHnsMa. 

eKaHMpyraman cucreMa coepeMeHHoro KOMnbioxepHoro TOMorpact)a 
BK/itOHaer peHrreHOBCKyio Tpy6Ky m AejeicropHyio cucreMy. B annaparax III 
noKo/ieHMfl peHxreHOBCKafl Tpy6Ka n Aereicropbi pacno/ioxeHbi Ha oahom paMe. 
AeretcTopHaR CMcreMa coctomt m3 256-512 nojiynpoBOAHMKOBbix a/ieMGHTOB m/im 
KCGHOHOBbix AereicTopoB. npM CKaHMpoBaHUM nauneHxa KOMnjieKC «peHTreHOBCKafl 
rpySKa - AereKTopbi.. coBepmaeT BpameHne BOKpyr nauneHra Ha 360° sa oamh 
UMK/i. Hpn spameHMM KOMn/ieKca peHTrenoBCKafl xpygKa sepes 1° , 0,5° m 0,25° 
Aaer HMny/ibCHoe na/iyHeHne b bmag Beepoo6pa3Horo nysKa, npoxoAnmero nepea 
o6teicT, npM stom ocymecTsjineTCfl perncrpauMn oc7ia6;ieHHoro o5teKTOM 
M3/iyseHMH AexeKTopHoPi cucreMOM. CKannpyioinafl cucreMa npn Heo6xoAMMocTM 
Moxer HaicnoHnTbcn snepeA n naaaA na 20°-25°. 

B KOMnbioTepHbix TOMorpa<J)ax IV noKo/ieHna AereKTopHaH CMCxeMa nMeer or 
1400 AO 4800 AereicTopoB, Koropbie pacnojioxenbi no Ko/ibuy na paMe. Bo speMA 
CKaHnpoBaHMfl Bpamaercfl soKpyr nauneHxa ro/ibKO peHTrenoBCKan Tpy6Ka. Cto/i 
TOMorpa<J)a coctoht ms ocHOBaHnq m hoabhxhom sacTn, na kotopom Kpennrcn 
/io>Ke-TpaHcnopTep a/ir yicnaAKM nauneHxa. ropwaoHTanbHoe nepeMemenne 
nauneHTa npi/i CKaHMpoBaHMM nponsBOAHTcn b aBTOMaTHHecKOM pexMMe. 

PeHTreHOBOKan cucreMa TOMorpac{)a coctomt m3 Tpy6KM m renepaTopa. 
Tpy6Ka pa6oTaeT b MMny/ibCHOM pexuMe npM HanpqxeHMn 100-130 kB. 
nor/iomeHne MarKoro KOMnoneHTa peHTrenoBCKoro Ms/iyseHnq ocymecTB/iqeTcn 
(l)M;ibTpauneM, na BwxoAe Tpy6KM UMeeTcq Ana^parMa, orpaHMMMBarainafl hotok 
npoHMKaraiuero n3;iyHeHMR, naAaramero na o6teicT. 

KaK oTMenanocb, b ocHOBe Bcex onucaHHbix Bbiiue ycTpoMCTs /lexnT 
npMHUMn pasjinMHoro nor/iomeHnq peHTreHOBCKoro M3/iyMeHMR pasHbiMn 
MaTepna^aMM. nosTOMy npw Mcc/ieAOBaHMn rena, cocToaaiero na semecTB. 
paa/iMMaraiuMXCR no cocTaBy m/m;im CTpyicrype, ho MMeiomux 6;im3kmm m/im 

OAMHaKOBbIM K03(J)Ct)MUMeHT nOrJlOUUeHMR peHTreHOBCKMX iiyweM, yCTpoCiCTBO. 

pa6oTaiomee Ha onMcanHOM Bbime npuHUMne. ne cmoxgt paa/inHMTb TaKne 
BemecTBa. T.e. BOCCTaHOB/ieHHoe M3o6paxeHMe ne 6yAeT coAepxaTb MHctJopMauMn 
o HMx. no3TOMy B noAo6Hbix c/iynaqx Heo6xoAMM ApyroM noAxoA k no/iyweHMio 
M3o6paxeHMn, ocHOBaHHbiM Ha npununnax. OT/iMMHbix ot peHTreHorpacJjMn 
nor/ioiMeHMR. na ApyroM Tune BsaMMOAeMCTBuq peHTrenoBCKoro na/iyMeHnq c 

BeLUeCTBOM. 



B nareHTe EP 0784202, 1997 onucaH KOMnbjOTepHbiCi TOMorpacf). 

OCHOBBHHblM HB peHXreHOBCKOM Ct)a30B0-K0HTpaCTH0M MeXOAe, B KOTOpOM 

ncno/ibsyeTCsi 3ct)(i)eKT npe-noM/ieHU^ peHxreHOBCKnx ny^eih Ha rpaHnue oS/iacTeCi 
oSteicra, MMejOLunx pas/inHHyio a/iejcrpoHHyio n/ioTHOCTb. 3to npuBOAUT k 
OTK/iOHeHHK) peHxreHOBCKHx /lyneCi Ha yr/ibi ao necKO/ibKHx ceKyHA- B 
npeAnoxeHHOM ycrpoMCXBe naAaioiAMCi na oSteicr hotok Ma/iyneHnq <t>opMMpyeTC5i c 
noMOLUbKD MOHOKpucra/i/ia b bhab napaji/ie/ibHoro nyMKa c Majioii yr/iOBoii 
pacxoAMMOCTbio. ripM npoxo>KAeHMM TaKoro nysKa sepea o6teKT, coAep>KaLMHM 
BeiuecTBa c paa/insHOM a/ieicrpoHHoCi n/iOTHOCTbio, na rpannue nx pasAe/ia hotok 
M3/iyHeHH5i OTK/ioH$ieTC5i B pesy/ibTare pecJ^paKum/i na yKaaaHHbiPi BbiLue yro/i. 3to 
OTK/iOHenne ct)MKCMpyeTC5i npn noBopore ycraHOBJieHHoro 3a o6i>eKTOM Kpucxa/i/ia- 
anannsaTopa c noMOiAbio AereicTopa. 

K HeAOCTBTKaM Cl)a30BO-KOHTpaCTHOrO MBTOAa MO>KHO OTHeCTH TO, HTO OH 

xapaKTepnayeT ne cbmo BemecTBO, a rpannuy pas/xena Asyx semecTB, oS/iaAaramMx 
pasHbiMM K03cJ)ct)MUMeHTaMM npe/iOM/ieHna peHTreHOBCKMx /lysGM. OopMnpoBanne 
noTOKa npoHMKaKDiAero na/iyHeHnyi ocyLuecTB/iqeTc^ no AsyxKpMCTauibHoPi cxervie, 
HTO HaK/iaAbiBaeT orpaHUMennq na 34)ct)eKTHBH0CTb ncno/ibSOBaHny^ aneprnn 
MCTOMHUKa n3/iyMeHnq. 3to oSyc/iOB/ieno tom, hto MonoKpucTa/i/i OTpaxaeT 
naAaKDLuee na Hero Ms/iyseHne no aaKony Bparra. Ms/iyseHMe KaxAoii a^mhw bo/ihw 
OTpa>KaeTca noA onpeAe/iennbiM yr/iOM b nHxepsa/ie pacxoAHMOCTn, pbbhom 
yr/iOBOMy nHTepsa/iy OTpaxennw Bparra, KOTopoe cocTaB/ifleT nop^AKa 10 yr/iOBbix 
ceKyHA. T.e., hto m3 scero ns/iyHeHnq, npoM3BOAMMoro mctohhmkom, a/ia 
npocBeHUBannq oS-beicra ncno/ibsyeTcq Menee, hgm 10"^ ero SHeprnn. 3to 
npuBOAUT K BoapacTaHMKD BpeMGHM SKcnoanuMH. Mcno/ib30BaHne AByxKpucTanbHofi 
cxeMbi BHOCMT orpBHUHeHnq Ha pasMepbi ncc/ieAyeMOM o6/iacTM oSbeKra, KOTopaa 
onpeAB^^STCsi paaMepaMw KpucTa/i/iOB, m/im Tpe6yeTcn cno^nan cucTeMa 
CKBHHpoBaHuq A^q no/iyneHMP n3o6pa>KeHMfl pcero oSteKTa. 

OTMeneHHbie neAOCTaTKn yAaeTCP M36e>KaTb npi/i ncno/ibsoBaHnii MOTOAa 
perncTpauMn KorepenTHO pacce^HHoro oSteicroM na/iyneHUfl jv}^ BOCCTaHOB/ieHnyi 
TOMorpacl^nHecKoro M3o6pa>KeHM?i. B naTGHTe US 4752722, G01N 23/22, 1988 
onucano ycTpoMCTso, ocnoBaHHoe na npuHunne perncTpaunn yr/iOBoro 
pacnpeAe/iGHun KorepenTHO paccenHHoro Ma/iyneHMq, /lexaiAero b yrjiax ot 1° ao 
12° no OTHOLuennKD k HanpaB/iennto naAawDLuero nyHKa, KaK yKasbisaeTcq b 3tom 
naTeHTG, So/ibiuaji nacTb ynpyro pacce^HHoro na/iyneHUJi cocpeAOToneHa b yr/iax 
MGHbiue 12° M pacce^HHoe MS/iyneHMe nMeeT xapaKrepHyio yr/iosyK) saBucuMOCTb c 

^PKO BbipcLXeHHbIMM MaKCMMyMaMM, nO/lOXeHMG KOTOpblX OnpeAe/l^STCq KBK CaMMM 
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o6/iyMaeMbiM_BeLuecTBOM. tsk m SHeprneM-nEmarameFO na/iyHeHMfl. nocKO/ibKy 
pacnpeAe/ieHi/ie HHTeHcuBHOCTM KorepeHTHo paccenHHoro na/iyseHMq a Ma/ibix yr/iax 
sasMCMT OT MO/ieKyjiflpHOM CTpyKTypbi BemecTBa, TO pasiiMHHbie BemecTBa. 
HMetomne OAHHaKosyio noryioiMawmyio cnoco6HocTb (Koropbie we Moryr 6biTb 
pa3;iMMMMbi npn o6biHHOM npocBesMBBHun), Moryr paa/insaxbcfl no xapaicrepHOMy 
Anq KaxAoro m3 Bemecra pacnpeAe;ieHmo nHTeHCHBHocTn yr/ioaoro paccenHMq 
KorepeHTHoro na/iyHeHMq. A/,q o6/iyMeHM« o6beKTa npeAnaraercfl Mcno/ibsoBarb 
y3KMM KO/i/iMMMpoaaHHbiM nyMOK MOHOxpoMaTMsecKoro v\nv\ no/iMxpoMaTMsecKoro 
M3;iyHeHM«. MsMepeHMe MHTeHcuaHocTn KorepeHXHo pacce^HHoro Ms/iyseHun 
npoBOAflT c noMoiAbio AeTeKTupyKJmePi CMcreMbi c pa3peiueHMeM KaK no aHeprnn, 
TaK M no KOopAMHare (yrjiy pacceflHuq). ^ereicrop perncrpiipyeT HHTeHonBHocTb 
KorepeHTHO pacceaHHbix /lyseM, BbixoAsmnx 3a rpaHnubi nepaMSHoro nysKa a 30He 
paccenHMq. flnq no/iyseHnq nsoSpaxeHnq o6teKTa npeA/iaraercq ncno/ibsoaaTb 

M3BeCTHbie npMHUHnbl KOMnblOTepHOil TOMOrpact)MM. RpM STOM OAHOBpOMeHHO c 

paccesHHbiM ocymecTB/iqercq perMcrpauMq nor/iomeHHoro MS/iyseHMq, mto 
no3BO/iqeT A/iq KaxAOfi o6/iacTM MccjieAyeMoro o6teicTa yHHTbiBaxb ero onxuMecKyio 
To/imnHy Ha nyrn npocaeHUBaramero nynKa. x.e. no/iyMaxb HopMMpoBaHHy»o Kpnayio 
KorepeHTHO paccesHHoro Ms/iyseHnq. 

OnucaHHoe ycrpoPicTBo HMeer cpaBHnre/ibHo Huaicyio HyBCTBMTe/ibHooTb k 
M3/iyMeHMra. pacceqHHOMy b HenocpeACTBeHHoPi 6/im30Ctm ot nepsnHHoro nysKa. 
nocKO/ibKy MHTeHCMBHOCTb Ms/iyseHMq nepBMMHoro nysKa SHasnTe/ibHO npeaocxoAUT 
MHTeHCMBHocTb pacceqHHoro MS/iyseHnq m MeiuaeT ero pemcTpam/in. KpoMe xoro. 
MHTeHCMBHOCTb M3;iyHeHMq pesKO naAaeT c yae/iMsenMeM yr;ia paccesHMq, noaTowy 
MHTeHCMBHOCTb KorepBHTHO paccesHHoro M3/iyHeHMq a yr/iOBOM AMana30He 1-12 
rpaAycoB Heae/iMKa, a, c/ieAoaaTe/ibHo. Tpe6yK3Tcq AOCTaTOSHO sbicoKMe Aoaw 
o6/iy4eHMq npM oScTieAosaHMM o6i.eKTa m A^MTe/ibHoe speiviq 3Kcno3MUMM. 

SaAasePi onMCbisaeMoro M3o6peTeH.Mq qs/iqeTcq cosAanue ycTpoMCTB. 
KOTopbie, BO-nepabix, 6o;iee HyacTBMTe/ibHbi k perMCTpauMM KorepenTHO 
pacceqHHoro M3/iyMeHMq na y/ibTpawa/ibie yr/ibi (ot AecqTKoa ceKyHA AO oahopo 
rpaAyca) m, Bo-BTopbix. TpeSyraT MeHbujMx ao3 o6/iyweHMq npM o6c/ieAOBaHMM 
o6teKTa. 

KaK MsaecTHo. ocHoaHaq nacTb KorepenTHo pacceqHHoro M3/iyMeHMH 
cocpeAOTOHena a o6/iacTM ueHTpa/ibHoro rmkb AMcJjpaKUMM, KOTopbiM /lexMT b yr/iax 
pacceqHMq ot 0 ao 1 rpaAyca no OTHOtueHMio k Hanpaa/ieHMio naAeHMq nepsMSHoro 
nyMKa. B stom yr/ioaoM AManaaoHe cocpeAOTOHeno xapaicrepHoe MS/iyseHMe. 
KorepeHTHO paccesHHoe HeoAHopoAHOCTOMM a/ieKTpoHHOM CTpyKrypu ogteKra, 
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MMetomMMn pasMepw ox necKO/ibKnx coreH ao flecaxKOB xbic«w anrcxpeM, hxo 
oxBewaer cxpyKxype mhopmx opraHMnecKnx n 6no/iorMsecKMx o5teKxoB. HoaxoMy 
MMeHHo B 3XOM yr/ioBOM MHxepBa/]e npeA/iaraexcn nsMepnxb pacnpeAe/ieHMe 
KorepeHXHo paccesHHoro M3/iyMeHn«. VriioBofi fluanaaoH. b koxopom npoeoAnxcfl 
M3MepeHMe KorepeHXHoro pacce^Hnq, saBMCnx ox a/ihhbi bo/ihu ncno/ibsyeMoro 
n3/iyHeHnq m cxpyiaypHbix cbomcxb Maxepna;ia m Moxex HaxoA^xbca b npeAe/iax ox 
HecKO/ibKMx yr/ioBbix coKyHA ao 1 rpaAyca oxHocuxe/ibHo naAaKJmero nysKa 
MS/iyneHMq. B H3o6pexeHHM npeAnaraexcn Mcno/ib30Baxb xeMHono/ibHyra cxeMy 
M3MepeHHH KorepeHXHO paccejiHHoro M3/iyHeHHfl Ha y/ibxpaivia/ibie yrnu (ox 0 ao 1 
rpaAyca), x.e. kopab b oxcyxcxenn ncc/ieAyeMoro oSbeKxa AexeKxop perncxpwpyex 
xo/ibKO 0oHOBbifi curHa/i. a npn HanHwun ncc/ieAyeMoro oSteKxa - paccenHHoe 
ns/iyseHne. TaKaq cxeMa nBiinexc« 6o/iee syBcxBHxe/ibHOM k pacceflHHOMy 
M3/iyMeHMK) no cpaeHeHnio co CBex/iono/ibHofi cxgmom, onMcaHHOM b naxeHxe US 
4752722, G01N 23/22. 1988. nocKO/ibKy Ma/ioyr/iOBoe pacce^Hne peHxreHOBCKMx 
/lyseM oxpaxaex BHyxpeHHKSK) cxpyKxypy seuuecxBa (pacnpeAeiieHne SiieicxpoHHOM 
njioxHocxM), xo perncxpupyq Kpusyra Ma/ioyr/ioBoro pacceqHuq peHxrenoBCKnx 
JiynePi ncc/ieAyeMbiM oSteicxoM. x.e. aasncMMOcxb HHxeHcnBHocxn pacceqHHwx 
/lyneM ox yr/ia pacceaHnq, moxho BoccxaHOBuxb Kapxuny pacnpeAe/ieHnq 
3/ieKxpoHHOM n/ioxHOcxM B npocBGHUBaeMOM o6teKTe. Ec/iM o6beKx He «B/iqexcq 

OAHOpOAHblM. (x.e. COCXOMX M3 pa3/1MWHblX BemeCXB). xo MHXeHCMBHOCXb 

paccesHHoro MS/iyneHnq noA Ka>KAbiM oxAe/ibHbiM yr/iOM CK/iaAbisaexcq m3 
MHxeHCMBHocxefi /lyweM, pacceannbix pas/insHbiMn BemecxsaMM na nyriA 
pacnpocxpaneHMq nysKa npoHUKaiomero na/iyseHMn. npw npocBeMMBaHnn 
MCCiieAyeMoro oetexra c pasiiMMHbix HanpaB/ienufi perncxpupyrax Kapxuny 
pacceflHuq ns/iyneHnq A/iq KaxAoro m3 axux HanpaB/ienMM m wexoAaMM 
KOMHbioxepHoPi xoMorpa^MM BoccxaHaB/inBaiox Kpusyio Ma/ioyr/ioBoro pacceqHHq 
(pacnpeAe/ieHMe a/ieKxpoHHOw n/ioxHocxM). A/ia Ka>KAOM oxAe/ibHofi o6/iacxM 
o6teKxa n. KaK KOHewHbiM pesy/ibxax, Kapxuny pacnpeAe/rennq aiieicrpoHHOM 
njioxHOCxM BO BceM o6teKxe. x.e. ogteMHoe M3o5pa>KeHMe BHyxpenHefi crpyKxypbi 
oSteicxa. 

OnMcaHHbiPi Bbiuje npHHunn no/iyneHnq n3o6paxeHMq BHyxpenHePi 
cxpyKxypbi o6teKxa MO>Kex 6bixb peanMaoBan b paa/iMSHbix Bapwanxax ycxpoPicxB. 
OcHOBHbiM npuHunnoM cosAaHnq xaKnx ycxpoMCXB qs/iqexcq OAHOBpeMennaq 
perncxpaMnq nor/iomeHHoro h pacceqHHoro o6teicxoM noA y/ibxpaManbiMn ymaiviM 
( ox HecKo;ibKMx yr;iOBbix ceKyHA AO rpaAyca) M3iiyMeHi/tq. 
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VcTpoMCTBOM, B KOTopoM pemaGTCfl HocTaB/ieHHaq B M3o6peTeHm/i saAasa, 
flB/ifleTCJi Ma/ioyr/iOBOM peHxreHOBCKUM xoMorpacJ). BiaiioHaiomufi b ce6q mctomhmk 
peHxreHOBCKoro M3/iyMeHM«, KO/iJinMarop, ^opMnpyraiMUM noroK npoHUKaioiMero 
n3/iyHeHnq b BHAe ysKoro BeepooSpasHoro nysKa (m/im HecKO/ibKnx nyMKOB), 
MMeramero MSJiyK) yr;iOByio pacxoAMMocTb. pacno;io>KeHHbiM aa o6beKTOM 
npocTpaHCTBeHHbi« (JjMiibTp. M AereKTop. pemcTpMpyraiuuM M3/iyHeHne, 
npomeAiuee nepes ncc^ieAyeMbiii o6teKT. Mctomhuk M3/iyHeHHfl. Ko/iiinMaxop. 
npocTpaHCTBeHHbiM ct>M/ibTp n Aereicrop nMeior B03M0>KH0CTb nepeMemarbcn 
BOKpyr HccyieAyeMoro o6teKTa c ue/ibio npocsesnBaHMq ero c pas/iMMHbix 
HanpaB/ieHMM. B ycrpoMCTBO raioKe bxoamt cucxeMa o6pa6oTKn mh^opmbuum, 
no3BO/iqK)iAaq peKOHCTpynpoBaxb uaoepaxeHne BHyrpeHHeM CTpyicrypbi 
MCc/iGAyeMoro oCteKra no AaHHbiM pacceflHnq m nor/iomeHnq npoHUKaiomero 
M3/7yHeHMq o6teKTOM npM npocBesnBaHiin ero c pas/insHbix HanpaB/ieHMPi. 

CucxeMa KO/i/iMMarop - npocrpaHCTBeHMbiPi cjjM/ibrp - AereicTop AO/ixHa 

6blTb yCTpOGHa raKUM 06pa30M, HT06bl HMeXb B03M0>KH0CTb OAHOBpeMBHHO 

pemcTpupoBaTb paccesHHoe M3/iyHeHMe, m ns/iyMeHne npoLueAiuee napes o6teKT 
6e3 pacceaHun, aha Ka>KAOM npocBesMsaeMOM o6jiacTM og-beKra. 

Ko/i/iMMarop aojixgh (fiopMnpoBaTb nysKn npoHMKaramero M3/iyHeHMn 
mupMHOM M yr/ioBoPi pacxoAnwocTbio b oahom HanpasiieHMH raKoCi. MToSbi nMexb 
B03MoxHocTb perncTpMpoBaxb pacceaHHoe Ms/iyneHne b y;ibTpaMa/ioyr/ioBOM 
AnanasoHB. r.e. MTo6bi /iraSoii pacce«HHbiM oCteicTOM noA wa/ibiM yr/ioM a /lys 
nepBMHHoro nysKa BbixoAn/i sa rpawnubi nepBusHoro nysKa b sohg perncrpamin (a 
- Moxer ObiTb HecKO/ibKO ymoBbix ceicyHA). b APyroM HanpaB/ieHun cJ)opMMpyeMbiPi 
KO/i/iMMaropoM nynoK AOiixeH nepeKpbisaTb Bcra wcc/ieAyeMyio oSjiacTb oGteicTa. 

KoHOTpyKTMBHO KO/i/iMwaTop MoxeT 6biTb Bbino/iHGH B BMAG Ha6opa 
me/iGBbix AMacJjparM, pacno/io>KeHHbix Apyr aa APyroM, b bhag Asyx HenpoapasHbix 
Anq M3Jiy4eHMq n/iacrnH m aaaopa Me>KAy.. hmmm. no cxeivie KpaxKM m t.a- ( 
BeKpeHGB A.M.. TepMMHacoB lO.C.. Annaparypa ii MeroAbi peHrreHOBCKoro 
aHa/iM3a.1980, Bbin.24, CTp.100-108; Schelten, W.Hendricks, Appl. Cryst.. 1978. 
11, p. 297-324). A/iq c|>opMMpoBaHMq nysKOB mmkpohhom m cygMUKpoHHoPi 

TO/imUHbl C yr/lOBOM paCXOAMMOCTblO HeCKO/lbKO yr/IOBblX MUHyr B03MO>KHO 

Mcno/ib30BaHMe 6ecine/ieBoro KOJi/iMMaropa. npHHUMP pa6oTbi xaKoro 
KO/i/iMMaropa ocHosaH Ha 34)<})eKTe npoxo)KAeHMq peHxreHOBCKHx /lysePi no 
rpaHMue pasAe/ia Asyx n/iocKMx no/inpoBaHHbix noBepxHOcreM n/iacrnH npM 
MHoroKpaTHOM no/iHOM BHeujHeM OTpaxeHMM (/leMKMH B.H.. MuHrasMH T.A.. 
npMSopbi M TexHMKa SKcnepMMeHTa. 1984, No2, CTp.200-203). Moryr 6biTb xaioKe 
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ncno/ib30BaHbi Apyrne KOHcrpyKUM^. Ko/i/THMaropoB, yAOB/,eTBop««ujiMe 
nepeHnc^eHHbiM sb.uje yc/,OBMHM. OopMa h pasMepb. nysKa npoHMKaKJmero 
H3iiyseHMq. ct)opMnpyeMoro Ko/i/iMMaropoM. onpefle/iqKjrcR xapaKxepoM 
MCCJieAyeMoro oSteicra. 

PerncTpupyKDmee ycxpoMCTBO npeACTaB/iner co6o£i nosMUMOHHO- 
syBCTBMTejibHbm AaxHHK peHTreHOBCKoro M3iiyMeHn«. nosBo/iflramMCi nsMepHTb 

MHTGHCMBHOCTb pscce^HHOrO HS/iyseHMP. 3tO MOXer 6blTb /,K36oPi 

npocTpaHCTBeHHO-syBCTBuxe/ibHbiM AsyxKoopAMHaTHbiM AereicTop. og/iaAaKJiunPi 
TpeSyeMbiM npocrpaHCTBeHMbiM paapemeHneM m HyBcxBure/ibHocTbra k 
naAaKDmeMy naiiyneHMK^. npeAnosTMre/ibHo. HTo6bi aro 6bm AereKTop c BbicoKMM 
npocTpaHCTBeHHbiM paspeiueHneM. WyBCXBHTe/ibHocxb AexeKxopa onpeAe/iqex 
xpe6yeMyio MomHocxb McxosHUKa M3/iyHeHiin m CKopocxb CKaHnpoBaHnq o6teKxa. 

Me>KAy ncc/ieAysMbiM o6beKxoM m Aexe^xopoM HaxoAMxcn 
npocxpaHCXBGHMbm 0M/ibxp. Oh pacno/iaraexcfl xaKUM oSpaaoM. Hxo6b. 
nepeKpbiBaxb nepBMHHbiM nysoK na/iyseHUfl m oSecnesnBaxb npoxoxAeHne hb 
AexeKxop KorepeHXHo paccenHHoro wa y/ibxpaMa/ibie yr;ibi b6;im3m rpannu 
nepBUHHoro nysKa M3/iyMeHM«. YHacxKH npocxpaHCXBeHHoro c}jM/ibxpa. 
nepeKpbiBawmne npospawHbie ysacxKn Ko/i/inMaxopa, Bbino/iHGHbi na MaxepMa;ia. 
HenpoapaHHoro Ana naAaiomero M3/iyMeHnq u nMeramero hmskum co6cxBeHHbm 
0OH pacce^HMq. Kpaa npocxpaHcxBeHHoro ctJM/ibxpa nwerax (})opMy. 
oGecneMMBaiomyio hh3kmm ypoeeHb pacceRHnq Ha hmx naAaiomero na/iyseHnn. C 
uejibio onpeAe/ieHun Be/iuMMHbi HHxencMBHocxn n3JiyMeHM9 b nepBUMHOM nysKe. 
npoiueAmeM sepea oSteKx. na HenpospasHbix ynacxKax npocxpancxBeHHoro 
<l)M/ibxpa pacno/iaraexcfl pha AexeKxopoa, Koxopbie nsMepniox MHxeHcuBHocxb 
naAaroiAero nayiyseHnq n ne npennxcxByiox npoxo>KAeHmo paccesHHoro oSteicxoM 
MS/iyMeHMfl Mepea npo3pasHbie ynacxKM npocxpaHcxseHHoro <J)M;ibxpa. 

npocxpaHCXBeHHbiM ct)n/ibxp Mo>Kex pacno/iaraxbCH cpaay sa ncc/ieAyeMbiM 
o6teKXOM. 3xo noaBO/inex yMenbuunxb o6mMM ypoBenb ujyMa npM perMcxpaunn 
paccenHHoro M3/iyMeHM9, 3a cnex aKpaHMpoBaHun najiyMeHMfl nepsnMHoro nysKa. 
pacceflHHoro na BosAyxe m s/ieMenxax ycxpoMcxaa. OAHaKO. axo xpeSyex BbicoKoPi 
xoHHocxH ycxaHOBKM npocxpaHcxBeHHOTO (JjM/ibxpa oxHOCMxe;ibHo nepBMMHoro 
nyMKa. npocxpaHcxBeHHbiPi 0M/ibxp Moxex 6bixb pacno/ioxew HenocpeACXBeHHo 
nepGA AexeKxopoM. perncxpupyioiMUM paccenHHoe na/iyseHne, m/im saHnwaxb 
KaKoe-/iM6o npoMexyxoHHoe no/ioxenne Me>KAy ncc/ieAyeMbiM oSteKTOM n 
AexeKxopoM. 
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Bee AaHHbie, no/iyseHHbie npn npocBeMMBaHMn ncc/ieAyeMoro oSteicra c 
paa/iMSHbix Hanpae/ieHUM. nocrynaioT b cucreMy o6pa6oTKM HHdJopMaunM. Hpn 
o6pa6oTKe flaHHbix KorepeHTHo pacce^HHoro ns/iyMenup yMHTbisaercR onrnHecKan 
TOiiLUMHa oeteio-a Ha nyrn npoceesnBaKimero nysKa. flnq BOccTaHoe/ieHns, 
M3o6paxeHHfl o6i,eKTa no nor/iomeHHOMy m pacce«HHOMy M3/iyMeHHK3 
Mcno/ibsyiOTcn MSBecTHbie npuHuiinbi KOMnbiOTepHofi TOMorpa<t)MM. 

/^pyroM BapnaHT cxewbi onMcaHHoro Bbime ycrpoMCTBa no3Bo;iqeT 6o/iee 

3(t)Ct)eKTMBHO HCnO/lbSOBaTb MS/iyseHMe MCTOHHMKa. Oh COflepXMT HCTOHHHK 

npoHMKaramero Ms/iyneHHq. Ko/i/iMMarop, (JjopMnpyramnti naAaK)mnM Ha o6teKT 
noTOK M3/iyMeHMq b bmab HecKO/ibKMx ysKMx Ma/iopacxoAamnxcn nysKos, 
pacno/ioxeHHbiM sa oSteKTOM npocTpaHCTseHHbifi dJHJibrp m nosHunoHHo- 

HyBCTBMTe/lbHblti flBTeKTOp. Ko/l/lMMaTOp Bb.no/lHeH B BMAe per/iiqpHOM 

nepnoAMHecKoCi crpyKrypbi. npeAcrae/iqiomefi co6om npospasHbie Ann M3/iyweHHfl 
ynacTKH b BHAe iMe/ieCi m/im Kananos h HepeAyiomnecq c hmmm HenpospasHbie 
ynacTKM. 

OopMnpyeMbie /lysVi nepeKpbieaiOT OTAe/ibHyio no/iocy b npoeKUMn o6teKTa. 
npocTpaHCTseHHbifi <J)M/ibTp npeACTaBiiqex co6ofi noAo6HyK3 KO/iyiMMaropy 
peryiinpnyKJ nepnoAnsecKyio cxpyKrypy, b Koropofi ysacTKH. cooTBeTCTsyioaiHe 
npo3paMHb.M ysacTKaM Ko/i/iMMaropa, Bbino/ineHbi na Henpo3paMHoro A^q 
npoHUKBiomero M3/iyHeHMq Marepwaiia raK. mto HenpoapasHbie ysacTKM <})M/ibTpa 
nepeKpbiBatOT npoapasHbie ysacxKn KOJi;iMMaTopa. HpM stom pasMepbi Kana/iOB 
(n/iM lAe/iefi) M nepnoA cxpyicrypbi Ko/i/inMaropa, a raKxe paaMepbi npospasHbix 
ynacTKOB npocTpaHcxBeHHoro <t)MJibTpa AO/i>KHbi o6ecneMHTb perncTpaunio na 
no3MUMOHHo-Hy8CTBMTe;ibHOM AexeKTope pacceqHHoro noA y/ibxpaMa/ibiMH yr/iaMn 
M3;iyHeHMq. Pacno/ioxeHHbie na HenpoapaMHwx ysacTKax npocTpancTBeHHoro 
ct)n;ibTpa AereKTopbr no3Bo;iqioT onpeAeiiqxb MHreHcuBHocTb ns/iyseHMq nepsMHHbix 
nyMKOB, npomeALUMx Mepea o6teKT. OopMa m pacno/ioxeHne KananoB mokbt 6biTb 
paa/insHoPi: nanpHMep, me/in. Kpyr/ibie OTBepcTMq, pacnoiioxeHHbie b 
reKcaroHa/ibHofi ynaKOBKe n t.a-, mto onpeAe/iqercq xapaicrepoM ncc/ieAyeMbix b 
AaHHOM ycraHOBKe o6teicroB. 06aiMMM Tpe6oBaHMqMM, npeAt^B/iqeMbiMM k raKOMy 
Tuny KO/i/inMaTopoB. qs/iqioTcq c/ieAy»oiAMe: Bo-nepebix, /imhmm noBepxHOcrefi, 
ogpasyKDiAMx npo3paHHbie Kawa/ibi, ao/ixhu cxoAHTbcq na cj^OKycHOM nqTne 
MCTOHHMKa c ^e^b^o yse/iMMeHMq 3<J)4)eKTMBHOCTM Mcnoiib30BaHMq flyseBOM aneprMM 
ycTanoBKM. npM stom MS/iyseHMe e pasjiMSHbie Kana/ibi KOJi;iMMaTopa moxbt 
nonaABTb m3 pasHbix o6iiacTeM 4)OKycHoro nsTna mctoshmkb ( eosMOXHOCTb 

MCnO/1b30BaHMq WOmnblX mMpOKO(J)OKyCHblX MCTOMHMKOB M3/iyseHMq); BO-BTOpblX. 



KO/i/iUMarop AOJixeH ct^opMMpoBarb /lynKn, uunpuHoii m pacxoAHMOCTbra y raKOM, 
HTo6bi MMeTb B03M0>KH0CTb perncTpupoBaTb pacceflHHoe B Manoyr/ioBOM AnanaaoHe 
M3/iyHeHne, r.e, MTo6bi /iio6ofi paccenHHbiM oS-beicroM noA Ma/ibiM yr/iOM a /lyn 
BbixoAM/i 3a rpaHMUbi nepsMMHoro nysKa b sohg perHcrpaunn; B-rpexbux, nepnoA 
CTpyiOYpbi KO/]/iMMaTOpa flpn^en 6biTb raKoii, MToQbi coceAHMe /lynKM He 
nepeKpbiBanncb Apyr c APyrOM b n/iocKOcru AereKTopa, mto noseo/iqer 
perncTpupoBaTb pacce^Hne Ha Manbie yr/ibi sn/iOTb ao yma (3 (a m p - yr/ibi, 
onpeAe/ifiraLAMe perncrpupyeMbiM Manoyr/ioBoCi Ananason: a mokgt 6biTb 5 yr/ioBbix 
ceKyHA n 6o/ibLue, p - ao 1 rpaAyca). 

/Inq Bbino/iHewMq stux TpeSoeaHufi bxoa h BbixoA KO/i/iMMaropa AO/ixHbi 
6biTb pasHGceHbi na paccTO^Hne, SHasnTe/ibHO npeebiLuaraLuee pasMepbi aneprypbi 
KOii/inMaropa. KoHCTpyicri/iBHO lAe/iesoM KO/i/iMMarop mokgt 6biTb Bbino/iHen b bmag 
MepeAyMDLUMxc^ nenpospasHbix jxn^ Ms/iyHGHUfl n/iacTHH n aasopoB Me>KAy hmmh m/ih 
B BHA© AByx Anact)parM - c oahom m/ih necKO/ibKHMn lmg/i^imm na BxoAe n 

MHOrOLUG/lGBOpi Ha BblXOAG - paCnO/IOKGHHblX AO/lXHbIM o6pa30M M T.A.- 

AnanornHHO, KO/i/iUMarop, mmokdiaum npospasHbie a/iji Ms/iyHGHuq Kana/ibi c Kpyr^noM 
aneprypoM, mo>kgt 6biTb BbinojineH KOHcrpyKTHBHO b bhag Kann/i/iflpnoro xryra m/ih 
AByx Ana0parM: bxoahom Ana<t>parMbi c oahum mjim HecKOJibKHMn oTBepcTMPMn n 

BblXOAHOll - C MHOrHMM OTBGpCTMSRMM. 

npocxpaHCTBGHHbm cl)n/ibTp 9B/i5iGTcq OTBGTHOM pery/iqpHoPi nGpHOAH'^GCKOPi 
crpyKTypoCi A/iq Ko/i/inMaropa, r.e. oh ycTpoen xaKUM o5pa30M, mto aaAGpxuBaer 
npflMbie /lysKM, cct)opMnpoBaHHb!G KO/i/iMiviaTopoM, \A nponycKaGT 6g3 homgx 
Ma/iysGHMG, paccGfiHHOG B n/iocKocTM oS-bGKTa noA ManbiMM yr/iaMM b yr/ioaoM 
AnanasoHG or a ao p. KoHcrpyKTHBHoe Bbino/iHGHMe npocrpaHCTBeHHoro ct)M/ibTpa 

AO/l>KHO COOTBGTCTBOBaTb MCnO/lb3yeMOMy KO/l/lUMaXOpy: A^q JlUHGMHOrO 
KO/l/1MMaTOpa npOCTpaHCTBGHHblM CfDM/lbXp AO/l>KeH 6blTb BbinO/lHGH B BHAG 

/inHGfiHoro pacrpa, KO/i/iHMaropa c rt/ioTHOw ynaKOBKoCi u.m/imhaphmgckmx 

KananoB - b bhag pacrpa c Kpyr/ibiMM OTBGpcTnqMn m reKcaroHanbHoPi qsGfiKoti. 

flpyroM sapnaHT ycTpoMCTsa npGAycMarpuBaGT Mcno/ibsoBaHne 
npocrpaHCTBGHHoro ct^n/ibxpa, no/iynpo3paHHoro aa^ naAa»oiAGro MS/iyneHnq. B 
3TOM cjiynae npocrpaHCTBeHHbiM (pvinhrp Bbino/iHGH m3 MarepHana, WMGiomero 
hm3kmPi co6cTBGHHbiM ypoBGHb paccG^HMq n3/iyMGHMq M oc/ia6/iqiOLMero 

MHTGHCMBHOCTb HS/iySGHMq, npOLUGALUerO MGpeS OS'bGKT, B H3BGCTH0e HMC/IO pa3, AO 
ypOBHq MHTGHCHBHOCTM paCCG^HHOrO MS/iyHGHUq. ripGAnOHTMTG/lbHO, MTOSbl 

nHTGHCMBHOCTb ns/iysGHMq Ha rpaHMUG nGpBUHHOro nysKa, oc/ia6/iGHHaq 

npOCTpaHCTBGHHblM 0H/]bTpOM, 6bma Ha nOpRAOK MGHbUUe, MGM MHTGHCMBHOCTb 
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M3;,yseHM«, pacce.HHoro oS^^sktom Ha y/iBTpaMa/,b.e ymu, b6.,m3m rpaHnub, 
nepBUHHoro nysKa. B aroM c/iysae no3MUMOHHb-MyBCTBMTe;ibHb,M AereKrop 
pacnoiioxeHHbiM aa npocTpaHCTBeHHb.M <t)n/ibTpoM. OAHOBpeMeHHo perncTpupyer 
MHTeHCMBHOCTb Ma/iyHBH... 8 nepBMHHOM nysKe M M3;,yHeHM«. pacce.HHoro 
o6beKTOM Ha y/ibTpaMa;ibie yr/ibt. 

^ipyrofi sapMaHT ycrpoMCTea /yifl KOMnbKjrepHOM TOMorpa4)HM ^aer 
B03MoxHocTb onpeAe/i^Tb pacceMBaK^mne CBoPicTBa Mcc/ieAyeMoro o6^.eKTa 
HasMHa^ c yr/iOB pacce«Hn« b necKo/ibKO ceKynA. hto no3Bo;ineT MyBCTBOBaxb 
CTpyKTypHbie a/ieMGHTb. c 6o/ibLunM nepHOAOM m anaHMTe/ibHo yMenbiuMTb Aoay 
o6/,yMeHMH o6teKTa. CymnocTb ct)M3MMecKoro MeroAa. Mcno/,b3yeMoro b 
onMCbiaaeMOM ycrpoMCTBe nn» perncrpam^n M3/iyweHnp, pacce«HHoro na Ma/ib.e 
yr/ib.. 3aioiioHaeTc« b c/ieAyKJiueM: nysoK npoHMKaK)mero H3/iyHeHM«, nMeKjatMM b 
ceMeHHM ToseMHyK, iiiTpuxoByK, <J>opMy. perncTpu,pyeTc« BbicoKopaapemaKDmMM 
no3..UHOHHo-HyBCTBMTe^bHb.M AexeKTopoM. PacnpeAeiiGHMe MHTencuBHocTM 
M3/iyseHMfl B n/iocKocTM AereKTopa 5yAeT onpeAe/i^xbca onrnHecKOM nepeAarosHoti 
ctjyHKuneii ycTpoMCTBa. Hpn noMemenuM o6i,e.cra b ycrpoficTBo no/iHan onTHHecKaa 
nepeAaroHHaa ct^yHKu^.^, ycrpoiicTBa, a. c/ieAOBare/ibHo. n pacnpeAe/ieHne 

MHTeHCMBHOCTM MS/iyseHMfl B nilOCKOCTM AeTeiCropa M3MeHMTCq. MSMeHGHMe (J>OpMb. 

pacnpeAe/ieHM« MHreHcuBHocTM na/iyMennq SyAer onpeAe/i«Tbca c|>yHKUMeM 
paccenHMn oSteicra. 

B KasecTBe oahopo m3 BapnanTOB ycrpoMCTBa. paSoraiomero na aroM 
npMHUMne. moxgt 6biTb Mcno;ib30BaHa CHcreMa. cocTomaq m3 ncTosHUKa 
peHTreHOBCKoro MS/iyMeHnq, oahopo uinu, necKo/ibKnx KO/i/inMaropoB, Ka>KAbiM H3 
KOTopbix cJjopMnpyeT na/iyseHMe b bmag n/,ocKoro Beepnoro nysKa. nMewmero b 
OAHOM HanpaB/ieHUM yr/ioBoe pacnpeAeyienne HHreHCMBHOCTM, no 4)opMe 6iiM3Koe k 
5-c})yHKunM, n B APyroM - nepeKpbiBawmero spio Mcc/ieAyeMyio o6/iacTb oSteicra, m 
BbicoKopaapeojaiomero AByxKOopAnnaTHoro AereKTopa. BbicoKopaapeujaiomMPi 
AereKTop naMepfler pacnpeAe/ieHMe mhtghcmbhoctm Ma/iywGHnq b pghtpghobckom 
nyHKG npM na/iMHUM h b OTcyrcTBMn o6B6KTa. fl/in o6GcneHeHMR tomhoctm 

H3MGpeHMM HGO6XOAMMO, MT06bl pa3MGpbl OTAG/lbHblX SyBCTBHTG/lbHblX 3/lGMGHTOB 

AGTGKTopa 6bmM MGHbuJG no/iyujHpuHb. pacnpGAe/iGHnq mhtghcmbhoctm 

PGHTrGHOBCKOrO HySKa B n/lOCKOCTM PGFMCTpamiM, npGAnOMTMTG/lbHO MGHbUJG Ha 
nopflAOK. fleTGKTOp AO/IXGH pGfMCTpMpOBaTb yrJlOBOG pacnpGAe/iGHMG 
MHTGHCMBHOCTM B ncpBMSHOM nySKG BOyiOTb AO yma B HGCKO/lbKO AGCflTKOB MMHyT. 

TaKOM cnoco6 m3mgpghmm no3BO/inGT pGrMCTpMpoaaTb paccGRHHbie noA 



n 



y/ibTpaMa/ibiMM yr/iaMn peHrreHOBCKne /lysn, He to/ibko BbixoAfiiMne 3a rpaHnubi 
nysKB, HO M re, hto hphboa^it k nepepacnpefle/ieHHK) nHTeHcuBHOCTn na/iyneHnq 
BHyrpn nyHKa. MTo6bi mvieTb B03MO>KHocTb cpaBHHsaTb HesHaHnre/ibHbie MSMeneHu^? 
6o;ibUJnx CMfHa/iOB npn o6pa6oTKe Aannbix, no/iyseHNbie pacnpeAe/iennq 
HHTeHCMBHocTM MS/iyseHMfl B nysKe npM Ha/iMHMM M B OTcyrcTBMM oSteKTa 
HopMnpyKDT Ha oSLuyio HHTGHCMBHOCTb naAaioLMero m npoLueflijuero sepea oeteicr 
M3/iyHeHMq, cooTBeTCTseHHo. TaKMM o6pa30M. no/iyseHHbie Aannwe npuBOA^iTcq k 
o5lumm yc/iOBUflM, m MSMeneHne ct)opMbi kpmbom pacnpeAe/ieHnq MHTeHcuBHOCTM 
M3/iyMeHiiq b nysKe (pasHOCTb HopMnpoBaHHoro npocTpaHCTseHHoro 
pacnpeAe/ieHM5i nHTeHCHBHOCxn) SyAer orpaxarb ct^yHKUMio pacce^Hnq cpeAbi, 
sepes KOTopyK) npoxoAHT nanyHeHne, npn 3tom OAHOspeMeHHO onpeAeJiRerc^ 
K03cj)ct)m4.MeHT nor/iOLueHMfl cpeAbi. 

OnTHMa/ibHbie yc/iOBnq perMCTpauuM npn ncc/ieAOBaHnn paa/insHbix 
og-beKTOB Moryr 6biTb ocyiuecTB/ieHbi nyreM noASopa xgctkocth, r.e. a/iuhu bo/ihw, 
ncno/ib3yeMoro npoHUKaiomero wa/iyseHnq. MeM Mqrne ncno/ibayeis/ioe ns/iyMenne 
(6o/ibiue A/inHa Bo/iHbi), tgm cuiibnee M3MeH«eTC9 HopMnposaHHan Kpusa^i 
pacnpeAe/iGHnq MHTeHcuBHOCTw b npocBeHUBatoLMeM nysKe aa oSteKTOM. OAnaKO 
npn 3T0M BOspacTaer AO/iq najiyseHnq, nor/ioiAeHHoro b oS-beKxe, m yMeHbLuaercy? 
curna/i na AexeKTOpe. BbiSop onrnManbHbix napaMerpoB npoHUKaKDiuero ns/iyneHnq 
3aBMCMT OT xapaKxepa ncc/ieAyeMoro oS-beKra m b Ka>KAOM cjiysae ocymecTB/i^ieTcq 
nHAUBMAya/ibHO, Dpn ncno/ib30BaHHM no/iMxpoMaTMMecKoro ncroHHUKa na/iyseHnq 
3TO Moxer 6biTb ocymecTB/ieHo /im6o noA^opoM c})M/ibTpa, BbipeaaioLuero 
xpeSyeMbiCi cneicrpa/ibHbiM AnanaaoH na/iyneHUfl, nu\6o nyrew Mcno/ib30BaHMq 
AereKTopa, ce/ieKTMBHo-MyBCTBure/ibHoro k BbiAe/ienHOMy Ananasony aneprnn 
perncxpupyeMbix KsaHTOB. B noc/ieAneM c/iysae na AereKTope a/i?i Ka>KAoro 
cnetcrpanbHoro AManaaona npoHUKaHDiuero ns/iyseHnq perncTpupyercq CBoe 
pacnpeAe/ienne MHTeHCWBHOCTM b nywKe aa" oSteioroM. OSlumm rpeSoBaHi/ieM k 
AereKTopaM npn xaKOM cxeivie OAHOspeMeHHOM perncrpaunn ns/iyHeHnq. 
pacce^HHoro n npomeA^ero nepea o6teKT, flB/iqercq nx cnoco6HocTb nsMepflXb 
MHTeHcuBHOCTb M3/iyMeHMfl B LunpoKOM A^^HaMMMecKOM AnanasoHG SHaHeHntl. 
HanpuMep MHTeHCHBHocTb pacce^HHoro MajiyneHnq MenbLue HHTeHcuBHOCTn b 
npoLueALUGM nysKe b 10^-10^ pas. flereKTOp AO/i>KeH naMepqrb secb 3tot AnanaaoH 

SHaHeHMM MHTGHCHBHOCTH MSiiyHeHUq. 

flpyroM BapnaHT cxeMbi nosBo/ifler onpeAe/i^Tb paccenBajomne m 
nor/iOLuaK)iAMe CBOMCTsa ncc/ieAyeMoro oS-bejcra npi/i ncno/ibSOBaHUH LUMpOKoro 
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nyMKa npoHUKaiomero M3/iyHeHMj». 3tot BapnaHT cxeMbi nosBO/iqer 3(t>ct)eKTHBHee 
Mcno/ib30BaTb MS/iyseHMe ncTOMHUKa. Oh OT/inMaercq reM. hto Ko/i/iMMarop 
npeACTaB/iner coSom MHorome/ieByio nepnoAWHecKyK) crpyicrypy. ct)opMnpy(omyK) 
noTOK peHTreHOBCKoro najiyHeHMH b bmab ujMpoKoro ny^Ka. npoMOAy/iMposaHHoro c 
BbicoKoii npocTpaHCTBeHHOil MacTOToCi. flereicTop. MMeiomuM BbicoKoe 
npocTpaHCTBeHHoe paapemeHMe b nflocKocxn perHcrpauMM. naMepaex 
nepMOAMHecKM MOAy/inpoBaHHoe pacnpeAe/ieHne nHTeHCHBHOCTn na/iyseHMq npn 
Ha/iMMUM M B OTcyrcTBMM oCtetcTa. Ha/iMHMe oeteiora b ycrpoMCXBe npuBOAur k 

M3MeHeHMK3 CtjyHKUMM MOAy/lflUUM paCnpeAe/ieHMfl HHTeHCHBHOCTM B n/lOCKOCTM 

AereKTopa. hto nosBOiiHej onpeAe/iqrb c/ieAyiomne napaMerpbi ncciieAyeMoro 
BemecTBa: yMeHbiueHne cpeAHero sHaHeHnq MHTeHCMBHocTM BAO/ib HanpaBiieHun 
MOAy/inUMM nyMKa onpeAe/iHer Be/inHMHy nor;iomeHMq peHxreHOBCKoro Ms/iyseHun 
paa/iMHHbiMM nacTjiMM o6teia-a, a MSMeHeHne rjiy6MHbi MOAy/inuuM pacnpeAe/ieHun 
MHTeHCMBHocTM coAepjKMT 8 HGnBHOM BMAe cjiyHKUMio pacceflHMa o6teKTa. flnq 
oSHapyxGHnq HeoAHopoAHOCTn b o6i,eKTe. aaHMMaewoM ncc/ieAyeMbiM BemecTBOM. 
Heo6xoAMMO, MTo6bi nepMOA npocTpaHCTseHHOM MOAy/inuuM Ma/iyHeHi/ia b oSbeKre 
6bm MGHbuue paaiviepa caMofi HeoAHopoAHOCTM. 

HyBCTBMTe/ibHOCTb onucbiBaeMOM ycraHOBKM k perncrpaunn MHTeHcuBHOCTM 
pacceflHHoro ns/iyHeHUfl onpeAe/iflercn npocrpaHCTBeHHoti wacTOTOM m mygnHOM 
MOAy/inuMn naAaramero Ma/iyHeHun m paspemeHMeM ncnojibsyeMoro AereKTopa. 
Hew Bbiuje npocrpaHCTBeHHaji MacTora MOAy/inuMn ns/iyseHun m 6o/ibiue r/iySMHa 
MOAy/inuMM. TeM cM/ibHee SyAer naMeHqTbcn c|)yHKUMfl pacnpeAe/ieHnq 

MHTeHCHBHOCTM M3/iyweHMq npn BHeCeHMM oSteiCTa. OAHaKO MaKCMMa/lbHbie 
3HaHeHMH AOnyCTMMOM npOCTpaHCTBeHHOM HaCTOTbl MOAy/inUMM M3/iyHeHMn 

orpaHMseHbi napaMerpaMn Mcnojibsyeworo MOAyJinropa m paapemeHneM 
perncrpupytomMx sneMemoB. npocrpaHCTBeHHaq wyBCTSMTejibHocTb Aereicropa 
AOJi>KHbi 6biTb MeHbiue nepnoAa npocrpaHCTBeHHOM MOAyjinunn Ms/iyseHMq, 
npeAnoMTMTe/ibHO Ha nopnAOK. Heo5xoAHMo raioKe. HTo6bi AereicTop 6bm 
syBCTBMTe/ieH k perncTpauMM MS/iyHeHnq b ujmpokom AMHaMMsecKOM Ananaaone 

3HaseHMM MHTeHCMBHocTM. 

Bo Bcex onwcaHHbix Bbiuie ycTpoMCTsax mo^kbt Mcno/ibaosaTbCfl nysoK 
npoHMKaiomero Ms/iyseHMq paa/iMMHOM (|5opMbi. b saBMcwMOCTM ot xapaicrepa 
Mcc/ieAyeMoro o6teicTa. HanpMMep A/in Mcc/ieAosaHMn o6teKTOB. MMeioiAMx 
aHMsoTpoHMK) pacceMsaioatMx cbomctb {aHM30TponHyK) CTpyioypy) Heo6xoAMMo, 
HToGbi ycTpoMOTBO MMSJio B03Mo>KHOCTb pePMCTpMposaTb paccesHMe ogteicra no 
KpaCiHeM Mepe a Asyx saaMMHo nepneHAMicy/inpHbix Hanpas/ieHM^x. ^^rt SToro Moryr 
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6biTb Mcno/ib30BaHbi: TosesHbiM nynoK npocBesnBajomero MS/iyMeHUfl, abb BsanMHo 
nepneHAMKy/iqpHbix- njiocKMx seepHbix nyMKa, MMejOLunx OAHHaKOBoe HanpaB/ieHne 
pacnpocTpaHeHM^ m t.a-- 

CyiAHOCTb M3o6peTeHMq noqcHqercn c/ieAyiOLUMMH c|)MrypaMM Heprexew, 

TAe: 

Ha 4>Mr.1 noKaaaH oahh m3 BapnaHTOB TOMorpact)MMecKoCi ycraHOBKn, b kotopom 
nysoK npOHMKaKDa;ero wa/iyHeHMp b Hanpas/ieHnn, nepneHAMKy/iqpHOM n/iocKocru 
BpaiMGHnq onTMHecKOM cucreMbi, no/iHOCTbfo nepeKpbiBaer ncc/ieAyeMy»o o6/iacTb 
o6teKTa; 

Ha ct)Mr.2 n3o6pa>KeHO ycTpoiiCTBO, b kotopom nepeMemeHne CMcxeMb! "mctohhmk - 
KO/i/iUMaxop - npocTpaHCTseHHbiM ct>M/ibTp - AereKTop" OTHOcnje/ibHo oeteKTa 
nponsBOAMTCfl no cnnpa/ibHOM jpaeKTopMM; 

Ha ct)Mr.3 noKasana cxeMa TOMorpact)a, b kotopom ncno/ibsyeTCw necKo/ibKo 

MAeHTI/IMHblX CUCTOM "HCTOHHMK - K0/l/1MMaT0p - npOCTpaHCTBeHHblCl C|)M/lbTp - 

AeTeKTop"; 

Ha ct)Mr.4 noKaaana TOMorpact>MMecKaq ycraHOBKa, b kotopom cucTeMa "mctohhmk - 
KOii/iwMaTop - ABTeKTop" nepeMeiuaeTcq no TpaeKTOpMn, ne^auxeui na noBepxHOCTn 
cct)epbi, pacno/io>KeHHoCi BOKpyr ncc/ieAyeMoii o6/iacTM o5teKTa; 
Ha cj^nr.S noKaaana OAHa m3 TeMHono/ibHbix cxgm OAHOBpeivieHHoPi pemcTpaunn 
Manoyr/iOBoro pacce^HHoro HS/iyseHnq m ns/iyneHnq nepBusnoro nysKa cor/iacno 
AaHHOMy n3o5peTeHMK); 

Ha c{)Mr.6 noKasana Ta xe cxeMa OAHOBpeMGHHoPi perMCTpaunn Ma/ioyr/iOBoro 
paccenHHoro ns/iyMennq n ns/iyseHuq nepsnMHoro nysKa c ycTaHOB/ieHHoii na nyrn 
nepBUMHoro nyHKa no/iynpo3paHHo£i /loeyiuKOM, noHMxaK3iAeM ypoBGHb 
MHTeHCMBHOCTM B 3TOM nyHKG AO ypoBH^ MHTeHCHBHOCTM pacceflHHoro M3/iyseHMq; 
Ha ct)nr.7 noKasana cxeMa c MHoroLue/ieBbiM Ko/i/inMaTopoM n npocTpaHCTsenHbiM 
no/iynpo3paMHbiM ct)n/ibTpoM nepeA AeTeKTopoM, 

Ha 4)Mr.8 M3o6pa>KeHa Apyraq cxeMa OAHOBpeMeHHoPi perncTpaunn Manoyr/iOBoro 
pacce^iHHoro M3/iyHeHMq h na/iyHeHUfl nepsnMHoro nysKa, b KOTopoii agtgktop 
M3Mep5ieT pacnpeAe/ienne nHTeHcuBHocTn ns/iyseHMq b nepBunnoM nyMKe 3a 
o6"beKTOM; 

Ha c|)Mr.9 noKaaana etue OAHa cxoMa perncTpaunn c npocTpancTBeHHOM 
MOAy/i5ii4MeM naAa»oiAero na oStOKT n3/iyMeHn«. 

Oahmm m3 BapnaHTOB ycTpoPicTBa a/i« no/iyneHHq KapTUHbi pacnpeAe/iennq 
a/JGKTpoHHOM n/iOTHOCTn B ncc/ieAyOMOM o6teKTe 9B/iqeTCw noKaaaHHbiM na <})Mr.1 
Manoyr/ioBOM TOMorpacJ), BK/iK)HaK3iMMM b ce6fl hctohhuk 1 na/iyMeHnq, KO/i/inMaTop 
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2, npocTpaHCTBeHHo-HyecTBHTe/ibHbiM flereKTop 3 m pacnoiioxeHHbiPi Me>Kfly 
MCC/ieAyeMbiM oSteicroM 4 n AereKTopoM 3 npocTpaHCTBeHHbiPi ct)MiibTp 5. 
BeepooSpasHbiM nynoK 6 npoHUKaiomero na/iyseHna. cUopMnpyeMbifi 
KO/i/iMMaropoM 2, nMeer s oahom Hanpae/ieHi/iM (n/iocKOCTn epameHnq) mi/ipMHy m 
yr/iOByra pacxoAHMocTb, o6ecneHHBaiomMe perMcrpaunto ManoymoBoro 
pacceflHM«, HasMHaq c yr/ia a { a- Moxer 6biTb wecKO/ibKo yriioBbix ceKyHA). B 
nepneHAMKy/iapHOM HanpasiieHMn nysoK nepeKpbiBaer bckd Mcc/ieAyeMyio o6/iacTb 
o6teicTa. Pacce^HHoe na/iyseHMe 7 perncTpMpyercn AereKTopoM 3 b HanpaB/ieHnn, 
nepneHAMKy/inpHOM n/iocKOcru nysKa. Ma/iyneHne 8 nepBUMHoro nysKa aa 
oeteKTOM perMCTpupyercfl /iMHetiKofi AexeKTopoe 9. pacnoiioxeHHbix na 
npocTpaHCTseHHOM 0M/ibTpe 5. PaapeoieHMe CTpyicrypHbix HeoAHopoAHOCTePi b 
MCC/ieAyeMOM oSteKre b HanpaB/ieHMn, nepneHAHKy/iqpHOM n/iocKocTM seepHoro 
nyMKa. onpeAe/ifliOTcn uimpmhoCi caivioro nynKa; a b HanpaB/ieHnn BAO/ib n/iocKocru 
nysKa onpeAe/iRKJTcq pasMepaivin HyBCTBuxe/ibHbix s/ieivieHTOB AereKTopa. CucreMa 
nepeMemeHMji (na nepjexe He noKaaana) oSecneHUBaer spameHne ncTOHHUKa, 
KO/iJiMMaTopa. npocrpaHCTBeHHoro cj5M/ibTpa m AexeicTopa BOKpyr ncc/ieAyeMoro 
o6teKTa 4 na yro;i 360°. 3a oahh unicn nsMepeHMM cncxeMa ocymecTBiiner oamh 

M/IM HeCKO/lbKO 060P0T0B, Ppn 3TOM nOA Ka>KAblM M3 ymoB npOCBeSMBaHMH 

oSteKTa perncTpupyioTcn npomeAiuee 8 m paccenHHoe 7 oSteicroM Ms/iyHeHne. 
KoMnbKDTepHan cucreMa o6pa6aTbiBaeT no/iyneHMbie AaHHbie m CTasur b 
cooTBercTBue KaxAOii o6/iacTM Mcc/ieAyeMoro oSteKra ee paccenBaraiuMe 
(pacnpeAe/ieHMe a/ieicrpoHHOM h/iothocth) m nor/ioiAaioiMMe CBOMCTBa. B 
peay/ibTare aroro ocyiAecrBjiflercn peKOHcrpyKunn BHyrpeHHeM crpyioypbi 
oSteicra. 

flpyrofi BapnaHT ycrpoPiCTBa, noKaaaHHbiM na <})Mr.2. npeAycMarpMBaeT 
cosAaHne rpexMepHoro M3o6paxeHMfl BHyrpeHHefi CTpytoypbi ncc/ieAyeivioro 
o6-beKTa 4. MMeramero SHasHTe/ibHbie pasMepbi b oahom HanpaB/ieHnn. Hpn 3tom 
onTMsecKan CMCxeMa: mctohhmk 1, KO/i/imviaTop 2, npocxpaHCTBeHHbiPi <|)M/ibTp 5. 
AexeKTop 3 - ocymecTBJiner cnnpa/ibHoe nepeMemeHne OTHocnTe/ibHo 
MCC/ieAyeMoro oSteicTa 4. Hanpuwep. 3to Moxer 6biTb cucreMa mctohhmk 1, 
KO/i/iMMarop 2. npocTpaHCTseHHbiM (JjM/ibrp 5, Aereicrop 3. ananorMSHafl onMcanHoCi 
Bbitue, npMweM npocTpancTBenHbiM 4)M;ibTp 5 Bbino/ineH m3 MaxepMa/ia. 
no/iynpoapaMHoro ana npoHMKaiomero MaiiyneHMn, KoropbiM yMeHbujaer 

MHTeHCMBHOCTb M3/iyHeHMq B nepBMHHOM nySKB 3a 06beKT0M AO ypOBHP 

MHTencMBHOCTM M3/iyseHMn. paccesHHoro noA Ma^biMM yrjiaMM. Ko/i/iMwarop 2 
pacnojioxen xaKUM oSpasoM. hto n/iocKOCTb 0opMMpyeMoro mm seepworo nysKa 
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/ie>KHT B n/iocKOCTM BpaiueHnq cMcreMbi. nonepesHbie pasMepw 

npocBeHneaiOLuero nynKa AO/ixHbi -SbiTb So/ibuue- nonepesHbix pasMepoe n\o6ov\ 
o6/iacTM ncc/ieAyeMoro oSteKra. OnTusecKap cucreMa pacno/ioxeHa Ha >KecTKoCi 
paMe 10, KOTOpaq MOxer noeopaMUBaTbc^i eoKpyr ncc/ieAyeMoro oSteKra Ha yro/i 
360''. npn Bpau4eHMM paMw 10 /lOxe-TpaHcnoprep 11, na kotopom pacno/iaraerc^ 
MCCiieAyeMbm oSteiCT 4, nepeMeiAaercq sAO/ib ocu epauueHMq. nysoK 
npoHUKaKDLuero na/iyseHnq noc/ieAOBare/ibHO npocBeHneaeT Ka>KAyKD o6/iacTb 
o6t.eKTa CO Bcex Hanpaa/ieHUM ( 360°). CKOpocTb nepeMeLueHnq oSteKra 
onpeAe^^eTcn CKopocTbK) epaiAeHMq onTusecKOM cucreMbi m MyBCTBure/ibHOCTbio 
AereKTopa 3. BbiAe/ienne m o6pa6oTKa curna/ia, OTBesaJomero Ma/ioyr/iOBOMy 
pacceqHUK) m npoLueAtueMy nepea o6"beKT Ma/iyseHUKD, ocyuuecTB/iqeTcq 
aHa/iornHHO ycTpoMCTsy, onucaHHOMy Bbiiue. 

VcrpoPiCTBO, npeACTaBJiGHHoe na ct)Mr.3. npeAycMajpuBaeT nannHne 

HGCKOnbKMX HAeHTUHHblX CMCXeM MCTOMHMK 1, KOJl/lMMaTOp 2, npOCTpaHCTBeHHbIM 

cj)M/ibTp 5, AereKTop 3, pacno/ioxeHHbix noA pasHbiMn yr/iaMn OTHOCure/ibHO 
o6"beKTa 4. HanpuMep, aro moxgt Sbixb ycrpoMCTBO, BK/iKDsaiOLAee b ceSa rpn m 
6o;iee HAeHTHMHbie cucreMbi. ananorHSHbie onwcanHbiM Bbime, pacno/io>KeHHbie 
paBHOMepno noA pasHbiMw yr/iawn a oahoPi n-nocKOCTn. OopMnpyeMbie Ka>KAOii H3 

CUCTGM BGGpHbiG nySKM 6 /IGXaT B OAHOti n/lOCKOCTM, COOTBGTCTByiOmGfl n/lOCKOCTM 

pacno/io>KGHnq caMux cuctgm, m nGpGKpbisaKDT bckd nccjiGAyeMyK) o6/iacTb 

o6t.GKTa. PGKOHCTpyKLJ,Mq BHyrpGHHGM CXpyiCrypbl npOCBGHUBaGMOM o5/iacTM 

oStGicra ocyiAGCTB/iPGTcq npn conocraB/iGHMM AaHHbix, no/iyHGHHbix or KaxAoPi n3 
CMCTGM. Anq no/iyHGHnq TpGXMGpHoro n3o6pa>KGHMq BHyrpGHHGM CTpyjcrypbi 
oStGicra, ncc/ieAyeMbiM oSteKt m ycxpoCiCTBO nGpeMGLuaiOTcq APyr OTHOCHTG/ibHo 
Apyra. HanpuMGp, axo moxgt 6biTb nGpGrvieiAGHUG ycrpoMCTBa KaK uG/ioro 

(n/lOCKOCTM CMCTGM) B HanpaB/lGHMM npOAO/lbHOM OCM oGtGKTa 4. BbiAe/ieHMG 
AaHHblX. COOTBGTCTByKDLAMX paccGqHHOMy M nOrjlOUHGHHOMy B HCC/lGAyeMOM 

oGtGKTG M3/iyHGHHK), n pGKOHCTpyKunq jpGXMGpHoro M3o6paxeHMq 06BGKTa 
ocyiAGCTB/iqGTcq ana/iornHHO ycTpowcTBaM, onucanHbiM ebiiuG. Mcno/ib30BaHMG 

HGCKO/lbKHX CMCTGM n03B0/iqGT yBG/lMHMTb CKOpOCTb HO/iyMGHMq AaHHblX o6 
MCC/lGAyeMOM oStGKTG. 

Ha (J)Mr.4 noKasano ycTpoMCTBo ju}^ KOMnbKDTGpHOM TOMorpacftMM, 
ocHOBaHHOG Ha npMHi4MnG pGKOHCTpyKUMM BHyrpGHHGM CTpyKTypw o6'bGKTa no 

AaHHbIM paCCGqHHOrO M nOr/lOtUGHHOrO 06tGKT0M M3/iyMGHMq, COCTOqLAGG M3 
MCTOMHMKa 1 M3;iyMGHMq, KO/l/lMMaXOpa 2, BblCOKOpa3pGLUaiOLMGrO n03MUM0HH0- 
MyBCTBMTG/lbHOrO AeTGKTOpa 3. KO/l/lMMaTOp (})OpMMpyGT TOHGHHbIM M/IM LUTpMXOBOM 
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nynoK, npocseHUBaiomMfi Mcc/ieAyeMyio o6/iacTb oSteKra. Hpn 3tom onruHecKaq 
CMCTeMa: hctoshmk 1 M3iiyHeHMq. KOii/inMarop 2 n flereKTop 3 nepeMemaiorcfl no 
CJioxHoCi TpaeicTopMM, /ie>Kameki Ha noeepxHocTM c4)epbi. pacno/ioxeHHOM eoKpyr 
MCC/ieflyeMOM o6/iacTM ogtetcra 4. ct^opMnpyeivibiM KOJi/iMMaropoM nysoK AO/ixen 
OTBeMaxb yc/ioBunM, Heo6xoflMMbiM A^fl perMCTpauMM na/iyHeHnq, paccenHHoro nofl 
MaflbiMM yrjiaMM, m OAHOepeMeHHo perncrpaunii npomeAiuero sepea oSteicr 
M3;iyMeHMn. BbiAejieHne AaHHbix, cooTBercTByiomMx paccenHHoiviy n nomomeHHOMy 
B Mcc/ieAyeMOM o6teKTe na/iyseHMK), nponcxoAMT no oahom h3 cxcm, onucaHHbix 
Bbiiue. HanpMMep, no onpeAejieHnio nsMeHeHUH pacnpeAejieHnq MHTeHcuBHOCTn 
M3;iyMeHMq b nepBMHHOM nysKe sa o6teKTOM. HpM stom HyBCTBure/ibHbie a/ietvieHTbi 
AereKTopa 3 AOii>KHbi 6biTb MGHbiue no/iyiunpuHbi pacnpeAe^eHMq MHTeHCMBHOCTM 
peHTreHOBCKoro nysKa b n/iocKOCTn perMCTpaunn, npeAnoHTure/ibHo MeHbme Ha 
nopflAOK. Ko/iMMecTBO npoGKUMM MccjieAyeMOM o6/iacTM o6teKTa, no/iyMenHbix npw 
nepeMemeHMM onTMsecKOM CMcreMbi ycrpoficTBa no rpaeKTopuM. ao/i>kho Sbixb 
AOCTaxoHHbiM A/in ct)opMnpoBaHMfl TpexMGpHoro M3o6paxeHMq pacnpeAe/iennq 
3/ieicTpoHHoii n/ioTHocTM B 3TOM oSiiacTM. Hoc/ie o6pa6oTKM KOMnbioTepHaq 
CMCTewa <|5opMMpyeT rpexMepHoe iiaoepaxeHne ncc/ieAyeMoPi oSjiacxn oSbeicTa. 
TaKoe ycrpoMCTBO Moxer 6biTb, nanpiiMep, ncno/ibaosaHO Ann no/iyneHMq 
TOMorpawM M03ra. 

Ha (})nr.5-9 noKasanbi pas/iMMHbie sapnaHTbi onTMsecKnx cxeM 
OAHOBpeMeHHoPi perncrpauMM na/iyHeHMq, pacceqHHoro noA wa/ibiMM yr/iaMn. n 
MSJiyseHMq nepsuMHoro nywKa 3a oSteKTOM. 

B KaHecTBe oahopo na BapnaHTOs raKOM cxeMbi ((puir.S) Moxer 6biTb 
Mcno/ib30BaHa CMcreMa, cocToqiuaq us McroMHUKa 1 peHTrenoBCKoro MS/iyseHnq, 
KO/i/iMMaropa 2. BbinoJiHeHHoro, nanpuMep, no cxeMe KpaxKM, (tJopMnpyramero 
M3;iyHeHMe b BMAe n/iocKoro Beepnoro nyMKa, lunpuHoti m yr/iOBoPi pacxoAHMocxbto, 
no KpafiHefi wepe b oahom HanpaB/ieHnn," raKoPi. sToSbi nMexb BosMoxHocTb 
perMCTpupoeaTb pacceqHHoe MSJiyseHne b y/ibTpaivia/ioyr/ioBOM AnanasoHe. b 
APyroM HanpaB/ieHMM 0opMMpyeMbiPi KO/i/iMMaropoM nysoK AO/ixen nepeKpbiBaxb 
bcio MCCJieAyeMyK) o6/iacTb oSteKxa 4. npocrpaHCTBeHHoro (Jjn/ibrpa 5 m 
AByxKOopAMHaTHoro no3MUMOHHO-MyBCTBMTe/ibHoro AeTetcTopa 3. Ha 
npocTpancTBeHHOM ^n/ibrpe 5 pa3MemeHbi AereKTopbi 9, MaMepqiomne 

MHTeHCMBHOCTb M3/iyHeHMq B nepBMHHOM nySKe 3a 06teKT0M. npM 3T0M AereKTOpbl 

9 AO/ixHbi MMeTb TaKMe pasMepw m 6biTb pacno/ioxenbi raKUM oSpaaoM, MTo6bi ne 
B/iMqTb Ha perncTpauMio AByxKOopAnnaTHbiM AexeicTopoM 3 M3/iyHeHMq 7 
pacceqHHoro ogteicroM 4. 
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Ha 0Mr.6 npeACTae/ieH Apyroii sapi^aHT cxeMbi a/i« oflHOBpeMGHHOM 
perncTpauuM M3/iyHeHMfl7"pacceflHHoro 7 m npomeALuero 8 sepes oe-beicr 4. B 3tom 
cxervie npeAyCMOxpeHO BBeAewiie e Kanan npoiueALuero 8 Mepea o6-beKT nyMKa 
npocTpaHCTBGHHoro <J)M/ibTpa 5, nacTUHHo nponycKaiOLuero na/iyseHne. 
□peAnosTHTe/ibHO, HTo6bi MHTeHCMBHOCXb M3/iyMeHnq Ha rpaHMuax nepBUMHoro 
nysKa 3a npocrpaHCTBeHHbiM ctDn/ibxpoM 5 6bma Ha nop^AOK MeHbuue, hgm 
nHxeHCHBHocTb pacce^iHHoro na/iyseHUR 7 b6/ih3m rpanuu nepBUHHoro nysKa. flpn 
3TOM ct)yHKU,nfl pacce^Hnq M3/iyMeHMq oSteKTOM onpeAe/i«eTC5i HenocpeACXBeHHO no 
AaHHbiM, nonyneHMbiM c AGTeKTopa 3, a nHreHCHBHOCTb MSJiyseHnq, npomeAiiJero 
Mepes o6^>e»cr, BbiHwc/ifleTCsi no M3BecTH0My K03cl)ct>nuMeHTy nor/iou4.eHH5i ns/iyMeHnq 

Ct)M/lbTpOM. 

ELue OAHH BapnaHT cxervibi (ct>nr.7) oAHoepeMeHHoCi perncTpauuM 

113/iyHeHMfi, paccejiHHoro 7 m npoujeAuuero 8 Hepe3 oS-beicr 4, Moxex coAepxMT 
MCTOHHMK 1 npoHUKBKDLuero MS/iyHeHnq, KO/i/inMarop 2, ct)opMMpyKDLi4.»^^^ naAaioiMn^i 
Ha oSteKT noTOK M3/iyHeHMq b ewAe HecKO/ibKnx ysKi^ix Ma/iopacxoA?iu4.Mxcq nyMKOB, 
pacnojio>KeHHbm aa oSteKTOM npocTpaHCXBenHbiCi ct)ii/ibTp 5 h nosnunoHHO- 
HyBCTBHTe/ibHbm AGTeiCTop 3, Koji/iMMarop 2 BbinonHen b bhao pery/i^pnoti 
nepnoA^^HGCKoCi CTpyKrypbi, npeACTaBJiqK)LL|.eM co5om npospannbie a^w na/iyseHnq 
ynacTKH b bmab wj^neih n/in Kana/iOB m HepeAywDLUnecfl c humh Henpo3paHHbie 
yMacTKM. 

OopMnpyeMbie /lynn nepeKpbiBaiOT oxAe/ibHyjo no/iocy b npoeKunn o6*beKTa 
4. npocTpaHCTBGHHbiCi c|)n/ibTp 5 n pGACTBBJiqGT co5oM noAoSnyK) KO/i/inMaropy 2 
pGryjiqpHyto nGpnoAUHGCKyK) crpyKrypy, b KOTopoM ysacTKM, cooTSGTCTByfOiMne 
npoapaHHbiM ynacTKaM KO/i/inMaropa , sbino/iHGHbi no/iynpo3paHHoro a/ip 
npoHMKaJomGro ii3JiyHGHnq MaTGpna/ia raK, hto no/iynpoapaMHbiG yMacTKn ct>njibTpa 
10 nGpGKpbieaKDT npoapanHbiG ysacTKM KO/i/inMaxopa 2. Hpn stom pa3MGpbi KananoB 
{njin lAG/iew) M nepnoA CTpyHoypbi KO/i/inMaropa 2, a raKXG pasMGpbi npospasHbix 
ynacTKOB npocTpaHCTSGHHoro cjDn/ibTpa 5 ao/ixhw o6ecnGMMTb perncrpaunio na 

nOSMUMOHHO-HyBCTBMTG/lbHOM AeTGICTOpG 3 ManOyr/lOBOfO paCCG^HHOrO 7 M3/iyMGHMfl 

M, OTAe/ibHO, oc/ia6JiGHHoro wa/iyMGHnq, npoiuGAUJGro 8 sGpG3 oS-bexT 4. OopMa n 
pacno/ioxGHMB Kana/iOB onpGAe/i^JOTcq xapaKxcpoM nccriGAyeMbix b Aannoui 
yCraHOBKG oStGKTOB. OSlUHMH TpG50BaHHflMH, npGAt^iB/iaeMbiMH K TaKOMy Tuny 
KO/l/lUMaTOpOB, qe/iqKDTCq CJlGAyHDLAUG: BO-nGpBblX, JIUHMM nOBGpXHOCTGM, 

oSpaayiomux npoapasHbiG Kana/ibi, AO/iXHbi cxoAHTbcq na ct)0KycHOM h^thg 

HCTOMHUKa C Ue/lbKD ySG/lHHGHHq 3HGprOOTAaHM yCraHOBKH, npM 3T0M M3/iyHGHMG B 

paa/inHHbie Kana/ibi KO/i/iMMaropa 2 mo>kgt nonaAaxb m3 pasHbix o6/iacTGM 
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(l>OKycHoro nRXHa ncTosHHKa . 1 (Mcno/ib30BaHne _MoiMHb.x mnpoKoc})OKycHb.x 

MCTOMHMKOB HSiiyHeHHq): BO-BTOpblX. KO/l/IMMaXOp AO/IXGH Ct)OpMHpOBaTb nyMKH 
UJMpMHOii M paCXOAMMOCTbKD y TaKOM. HT06bl MMBTb B03M0>KH0CTb perHCTpMpOBaTb 

pacceflHHoe b Ma/,oyr;iOBOM fluanaaoHe Ms/iyHeHne. r.e.. HTo6bi /iK)6oii pacce«HHb.ii 
o6teiCTOM noA Ma/ibiM yr/ioM a /lys BbixoAn/i 3a rpaHMUbi nepanMHoro nysKa b aoHe 
perncTpauHn; B-TpexbHx. nepMOA crpyicrypbi Ko/i/inMaxopa AO/ixeH 6b(Tb raKoPi, 
HTo6b. coceAHMe nynKn He nepeKpbiaa/iMCb APyr c ApyroM b n/iocKOcru AereKTopa, 
MTo nosBo/ifler perncrpupoBaxb pacce^HMe Ha Manbie yrjibi Bn;ioTb ao yma p (a m p 
- yr/ibi, onpeAe/iqiomne perncrpupyeMbifi Ma/ioyr/ioBOti Ananason: a Moxer 6biTb 5 
yr/ioBbix CGKyHA M So/ibiiie, p - ao 1 rpaAyca). 

KoHCTpyKTMBHO Lue/ieBOM Ko/i/iMMajop MoxcT 6biTb Bbino/iHeH, HanpMMep. B 
BMAe MepeAytoiAMxcq Henpoapannbix a^ih Ms/iyMennq n/iacxMH m aaaopoB Me>KAy 



HMMM. 



npocTpaHCTBeHHbiM (J)n/ibTp Ma/ioyr/ioBoro Ma/iyneHUfl flB/iflercq OTBerHofi 
pery/inpHOM nepnoAMMecKOM cxpyicrypoM A/iq Ko/i/iMMaropa. r.e. oh ycxpoen xaKHivi 
oepaaoM. MTO oc/ia6/i«eT npRMbte /lyMn, c^opMnpoBannbie KO/i/inMaropoM. u 
nponycKaer 6e3 noMex na/iyweHHe, pacce^HHoe b n;iocKOCTM oeteKra noA Ma/ib',Mn 
yr/iaMM b yr/iOBOM Ananaaone or a ao p. KoHCTpyKruBHoe Bbino/ineHne 

npOCTpBHCTBeHHOrO (t)H/1bTpa AO/IXHO COOTBeTCTBOBaTb Mcno/ibsyeMOMy 

Ko/i7inMaTopy: a/ia /iMHeiiHoro KO/i/inMaropa npocTpaHcxeeNHbiPi (t)M/ibTp AO/DKen 
6b.Tb Bbino/iHGH B BHAe /iMHeCiHoro pacTpa. Be/inMUHa oc/ia6/ieHMn Ms/iyMennq 
npflMoro nysKa onpeAeiinercq K03<|jct)MUMeHT0M nor/iomeHnq npocTpancTBeHHoro 
<t)f/\nbTpa. 

Ha 0Mr.8 npeACTaB/iena Apyran cxeMa a/ia OAHoapeMeHHOM perMCTpauMn 
Ma/ioyr/iOBoro pacce«HHOro ua/iyMeHnq m n3/iyMeHMfl nepBUMHoro nysKa. b KOTopoPi 
BbicoKopaapeujawiMMM AexeicTop 3 nsMepner pacnpeAO/ieHne nHTeHCMBHocTn 
M3JiyMeHn« B peHTreHOBCKOM nysKe npn Ha/inqnM 7 n b OTcyrcxBUM 8 o6teicxa 4. B 
3XOM c/iysae KO/i/inMaxop 2 dJopMnpyex na/iyseHne McxowHHKa 1 b bhab n/iocKoro 
BeepHoro nyHKa. nMetomero b oahom HanpaB/ieHMM yr/ioBoe pacnpeAOiieHne 
MHxeHCMBHOCXM, HO <t>opMe 6;iM3Koe K 6-<t}yHKmin. H b APyroM - nepeKpbiBaramero 
BCK3 MCc/ieAyeMyra o6/iacxb oSteicra A/iq oSecneneHMH xomhocxm nsMepeHnPi 
Heo6xoAMMO, Hxo6b( pasMepbi oxAe/ibHbix HyacxBuxe/ibHbix 3/ieMeHxoB AexeKxopa 
6bWl^ MeHbme no/iyijjMpnHbi pacnpeAe/ieHMq HHxeHCMBHOCxn penxreHOBCKoro 
nysKa 8 b n/iocKOcxn perncxpaunM. npeAnosxuxe/ibHO Menbuue na nopyjAOK. TaKoPi 
cnoco6 n3MepeHnii no3Bo/iqex perMcxpupoBaxb pacceqHHwe 7 noA wa/ibiMn 
yr/iBMM peHxreHOBCKne /lynn. He xo/ibKo BbixoAnmne 3a rpannubi nyMKa. ho m xe. 
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MTO npMBOflflT K nepepacnpefle/ieHMio nHTeHCHBHocTH na/iyHGHMn BHyrpii nysKa. 

HT06bl MMeXb B03M0XH0CTb CpaBHHBBTb HeSHaHMTe/lbHbie M3MeHeHMn 60/1bUJMX 

CMrHa/iOB npM o6pa6oTKe AaHHbix, no/iyseHHbie pacnpeAe/ieHUR HHxeHCMBHocTM 
n3JiyMeHMfl B nysKe npn Ha/iMsnn m b OTcyrcTBHn oSbeKra HopMnpyiOT Ha o6myio 
MHTeHCMBHocTb HaAaiomero m npomefliuero nepes o6teKT Ma/iyMeHnq. 

COOTBeTCTBGHHO. TaKUM OSpaSOM, nO/TyHeHHbie flaHHbie npMBOA«TCfl k o6mMM 
yC/lOBMHM. M MaMeHGHUe Cj)OpMbl KpMBOil paCnpGAG/lGHUn MHTGHCMBHOCTM 

M3/iyMeHMn b nysKG (pa3HocTb HopMnpoBaHHoro npocrpaHCTBGHHoro 
pacnpGAG/iGHun HHTeHcuBHocTn) SyAOT OTpa>KaTb ^yHKumo paccenHMH cpeAbi. 

HGPG3 KOTOpyra npOXOAMT MS/iyseHMG. OSmUM TpeSOBaHMGM K AGTGKTOpaM npM 
TaKOM CX6MG OAHOBpGMGHHOM pGrHCTpaUMM M3/iyHGHMfl, paCCGflHHOrO 7 M 
npOUJGAUJGrO 8 SCpeS 06tGKT, AB/inGTCq MX CnOC06HOCTb MSMepqTb MHXGHCMBHOCTb 
MSJiySGHHq B UJHpOKOM AMHaMMMGCKOM AHanaSOHG 3HaHGHMCi. 

/IpyroM BapnaHT cxGMbi (cj)i/ir.9) no3BO/ineT onpGAG/inrb paccGMBaiomMG m 
nor/iomaiomMG CBOMCTsa ncc/iGAyGMoro oStGicra npM Mcno;ib30BaHmi mnpoKoro 
nysKa npoHMKaioiMGro MS/iysGHnq. 3tot BapwaHT cxGMbi no3BO/iqGT acJxJjGKTMBHGG 

MCnOJ1b30BaTb M3iiyMGHMG MCTOHHMKa 1. Oh OT/lMHaGTCH TGM. HTO KO/1/1MMaTOp 2 

npGACTae/iqGT coSofi MHoroiuG/iGByra nGpnoAHMGCKyio CTpyioypy, clJopMnpyiomyio 
noTOK pGHTrGHOBCKoro MS/iyHGHnq B BMAG LunpoKoro nyMKa, npoMOAy/inpoBaHHoro c 

BblCOKOM npOCTpaHCTBGHHOM MaCTOTOM. AeTGKTOp 3, MMGIOIMMM BblCOKOG 
npOCTpaHCTBGHHOG pa3peiUGHMG B n/10CK0CTM PGrMCTpaUMM. M3MGpqGT 
nGpMOAMMGCKM MOAy/IHpOBaHHOG paCnpGAGJIGHMG MHTGHCMBHOCTM M3/iyMGHMn npM 
Ha/IMHMM M B OTCyTCTBMM o6bGKTa 4. HanMHMG 06tGKTa 4 B yCTpOMCTBG PpMBOAMT K 
M3MGHGHHIO (t)yHKUMM MOAyiiaUMM paCnpGAe/IGHMfl MHTGHCMBHOCTM B n/lOCKOCTM 
AeTGKTOpa 3, MTO nOSBO/lflGT OnpGAG/ISTb C/lGAytOLUMG napaMGTpbi Mcc/iGAyeMoro 
BGLUGCTBa: BG/IMMMHy nOmOlMGHMfl PGHTrGHOBCKoro Ma/iyMGHMfl pa3/lMMHblMM 
MaCTflMM OStGKTa HO yMGHbtUGHMKD CpGAHGrO 3HaMGHMR MHTGHCMBHOCTM BAOflb 
HanpaB/IGHMH MOAyJinUMM nySKa, ({jyHKUMK) paCCGaHMn og-bGICra no MSMGHGHMtO 
r/iy6MHbl MOAyilHUMM paCnpGAG/lGHMfl MHTGHCMBHOCTM. fljlfl oGHapyXGHMn 
HGOAHOPOAHOCTM B o6tGKTG, SaHMMaGMOM MCC/lGAyGMbIM BGLUGCTBOM, HGOSxOAMMO, 
MTOSbl HGPMOA npOCTpanCTBGHHOM MOAy/inUMM M3/iyMGHMq B oStGKTG 6bm MGHblUG 

pasMGpa caMOM hgoahopoahoctm. 

HyBCTBMTGflbHOCTb OHMCblBaGMOM yCTaHOBKH K pCrHCTpaUMM MHTGHCMBHOCTM 

paccGflHHoro wa/iyMGHMn onpGAG/inGTCH npocTpancTBGHHOM nacTOTOM m r/iy6MHOM 
MOAy/inUMM naAaioiuGro MSTiysGHMfl m paapGiuGHMGM Mcno/ib3yGM0ro AGTGicropa. 
Hgm BbiuiG npocTpancTBGHHan MacTOTa MOAy/inUMM M3/iyMGHMq m 6oiibiuG r/iy6MHa 
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MOAy/inUMM, Tew cM/ibHee 6yAeT nsMeHqTbcn (t>yHKUMn pacnpeAejieHMn 
MHTeHCMBHOCTM n3/iyMeHMq npn BHeceHMn o6teKTa. OAHaKO MaKcuMcmbHbie 
3HaMeHMq AonycTMMOM npocrpaHCTBeHHOM sacroTbi MOAyJinmin na/iyMeHun 
orpaHnseHbi napaMerpaMM ncno/ibsyeMoro MOAy/inropa m paapeujeHneM 
perncTpupyioiAMx a/ieivieHTOB. HpocTpaHCTBeHHafl HyBCTBurejibHocTb Aereicropa 
Ao;i>KHa 6biTb MGHbiue nepnoAa npocrpaHCXBeHHOM MOAyJinuuM M37iyHeHi/in, 
npeAnoHTMTe/ibHO. Ha nopnAOK. Heo6xoAHMO xaicxe. HTo6bi Aereicrop 6bm 
MyBCTBMTe/ieH K perncTpauMM MSiiyweHMfl b ujmpokom AMHaMMsecKOM AnanaaoHe 

3HaHeHMM MHTeHCMBHOCTM. 
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OopMy/ia M3o5peTeHMq 
1. YcTpoMCTBO A^q Ma/ioyr/iOBOM KOMnbKDTepHOM TOMorpa<t)HM, coAep)KaiMee 

HCTOHHMK npOHUKBKDLAerO M3/iyseHMq, KO/I/IUMBTOP, C})OpMMpyiOLMMM naAatOLMUM 

Ha oSteKT noTOK na/iyneHnq b bhao oahopo m/im HecKO/ibKnx ysKnx, 
ManopacxoA«tMnxcfl, no KpaMHePi Mepe, b oahom HanpaB/ieHnii nyMKOB, 
KOopAMHaTHO-MyBCTBHTe/ibHbiM AeTeKTop, ocyLuecTB/iqiomMw perncTpauMKD 
KorepeHTHoro na/iyseHMq, pacce^HHoro Ha Ma/ibie yr;ibi. cucTeis/iy OTHOCnTe/ibHoro 
nepeMeuneHMJi KOMn/ieKca «hctohhmk - KOJi/iMMarop - AeTeKTOp» n o6beKTa, m 
KOMnbiOTepnyK) cucreMy o6pa6oTKM nH^opMaunn, no/iyneHHOM c KoopAHHaxHO- 
MyBCTBMTe/ibHoro AexeKTopa, OT/innaioiAeecq tgm, hto Me>KAy o6-beKTOM n 

KOOPAHHaTHO-HyBCTBMTe/lbHblM AeTGKTOpOM yCTaHOB/lGH npOCTpaHCTBeHHbm 

ct>n/ibTp, OTAe/iyiKDmuM Hs/iyseHMe, pacce^HHoe oSteicroM na y/ibrpaiviajibie yr/ibi 
OTHOCMTe/ibHo HanpaB/ieHnq naAarauuiero nysKa. 

2. YcTpotiCTBO no n.1, OT/insaioLueecq tgm, hto KOJi/iMMaTop Bbino/ineH b bmag 
pery/iqpHOM nepnoAHHecKOti cxpyKrypbi, npeACTaB/iqKDiuePi co6oti npoapannbie 
Anq M3JiyMeHMq ysacTKn b bmab uxeneih m/ih Kana/iOB m sepeAyKDiAnec^ c mm mm 
HenpospasHbie ynacTKn, m nepeKpbieajOLuuM OTAe/ibHyto no/iocy b npoGKuuM 
o5-bGKTa, npocrpaHCTBGHHbiM ct)M/ibTp npGAcraB/i^GT C060C1 noAo6HyK) 
KOJi/iMMaxopy pGry/iqpnyio nGpnoAHMGCKyK) CTpyioypy, b Koxopoii ysacTKn, 

COOTBGTCTByKDLUHG npOSpaSHblM ynaCTKaM KO/l/lMMaropa, BbinO/lHGHbl MS 

HGnpospaHHoro j[xns^ ns/iywGHMq Marcpnana, a ynacTKM (^uinhrpa, 

nGpGKpblBaKDLUHG HGnpOSpaWHblG ywaCTKM KO/l/lUMaropa. BbinO/lHGHbl 

npospaMHWMM A/iP npoHMKaKDumero na/iysGHMq, na HGnpoapasHbix ysacTKax 

Ct>H/lbTpa paSMGLAGHbl AeTGKTHpyKDLAMG 3/lGMGHTbl AHS^ H3MGpGHMq npOLUGAlUerO 
HGPG3 oO-bGKT HS/iyHGHMq, npM 3TOM paSMGpbl KaHOnOB M/IM LUG/IGM M 

nGpMOA^MGCKMG cxpyKTypbi Ko;i/iMMaTopa 'AO/ixHbi o6GcnGHMBaTb pGrMcrpauMto 
Ha no3ML4.MOHHO-MyBCTBMTG/ibHOM AeTGKTopG paccGnHHOro nOA y/lbTpaMOnblMM 
yr/iaMM M3/iyMGHMq. 

3. VCTpOMCTBO no n.1, OT/lMSaiOmGGCq TGM, HTO KO/l/lUMaXOp BbinOJlHGH B BMAG 

pGry/iqpHOM nGpnoAUHGCKOM CTpyo^pbi, npGACTaa/iqiomGM coSom npospannbiG 

A/151 M3/iyHGHM9 yHBCTKM B BMAG LAGilGM M/IM KaHa/lOB M HGpGAy»OLi;MGCfl C HMMM 
HGnp03paHHblG ynaCTKM. M nGpGKpblBaiOmGM OTAG/lbHyJO nO/lOCy B npOGKUMM 
06"bGKTa, nGpGA AeTGKTOpOM paCnO/10>KGH npOCTpaHCTBGHHbIM C|)M/1bTp, 

npGACTaB/i^HDUUMM C060M noAoSHyKD KO/i/iUMaTopy pGry/iqpHyio nGpMOA^^HGCKyjo 
CTpyicrypy, b kotopom ynacTKM, nGpGKpbisaioiJunG HGnpoapaHHbiG ynacTKM 
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KO/i/iMMaropa, Bbino/iHeHbi npospanHbiMM fl/i^ npoHUKafOunero- na/iyMeHUfl. a 
yMacTKi/i, nepeKpbiBaiouuMe npospasHbie ynacTKu Ko/i/inMaTopa - m3 Marepnajia, 
sacTMHHO nor/ioiMaK)U4ero na/iyHeHne n CHiixaK>u4ero HHTeHcuBHocTb 
npoLueALuero sepea stm ysacTKM na/iyMeHn^i ao ypoBHq pacceqHHoro noA 
ManbiMM yr/iaMM na/iyseHnq. npoiueALuero Ha KOopAHHaTHO-HyBCTBMTe/ibHbiM 
AereKTop sepes npoapasHbie ysacTKi/i npocrpaHCTBeHHoro c^n/ibTpa. 
4. YcTpoMCTBO AHH Ma/ioyriiOBOM KOMnbKDTepHOM TOMorpacJ)MM, C0Aep>KaLuee 
MCTOHHMK npoHUKatOLAero MS/iyneHnq, KO/i/inMarop, ^opMnpyjomnCi naAaioiAUM 
Ha o6teKT noTOK na/iyMeHnq b bmag oahoto m/ih HecKoribKnx yaKnx, 
ManopacxoA^u^Mxcfl, no KpafineM Mepe, b oahom Hanpas/ieHHn nysKOB, 
AereKTupyiomyKD cucTeiviy, cwcreMy OTHOCMre/ibHoro nepeMeiAeHMq KOMn/ieKca 
«MCTOHHHK - KO/iJiMMarop - AeTeKTop» n oS-beicra m KOMnbrarepHyio cucreMy 
o6pa6oTKM MHct)opMaum/i, no/iyseHHoPi c KOopAHHaTHO-MyBCTBHTe/ibHoro 
AereKTopa, OT/iMMaJoiAeeca tbm, hto AereKTupyKDiuaq cucxeMa qB/iyiercq 
AByxKOopAHHaTHbrM noanunoHHO-HyBCTBMxe/ibHbiM AereKTopoM, ycraHOB/ienHbiM 
Ha raKOM paccTowHun or oS-beJcra m mvieiomMM xaKyjo npocTpaHCTBGHHyKD 
syBCTBHTe/ibHOCTb, KOTopap nosBo/ifler perncrpupoBaTb yr/ioBoe pacnpeAe/ienMe 
nHTencuBHOCTn no ceMeHnio npomeAUJero sepes oGteKT nysKa c 
npocTpaHCTseHHbiM paapeuueHMeM y>Ke no/iyuunpuHbi pacnpeAe/ieHnji 

MHTeHCHBHOCTM B nySKG B n/lOCKOCTM perHCTpaUUM, npH 3TOM ct)opMMpyeMbrM 

KO/i/iMMaropoM KaxAbiii nyMOK b npoeKunH oS-beicra no KpauiHew Mepe b oahom 
HanpaB/ieHMM yxe oSjiacxM, aaHUMaeMOM KOHjpo/inpyeMbiM BeiuecTBOM b 
oStexre. 

5. ycTpoMCTBo jxn^ Ma/ioyr/ioBoCi KOMnbKDxepHoti xoMorpacJiMn. coAep>Kaiuee 

MCTOMHMK npOHMKatOLAGrO M3/iyHeHMq, KO/l/lMMarOp, (t)OpMMpyiOLUMM naAafouuMM 

Ha o6"beKT noTOK na/iyseHnq b bmao oahopo m/ih necKO/ibKnx ysKux. 
ManopacxoAJiLAMxcq, no KpawHefi iviepe, b oahom HanpaB/ieHnn nyHKOB. 
AeTeKTupyKDmyJO cucxeMy, cucTeMy OTHOCure/ibHoro nepeMemeHMq KOMn/ieKca 
«MCTOMHHK - KO/i/iMMaxop - AeTeKTop» M oSteKTa M KOMnbKDTepHyra cucreMy 

06pa60TKH MHCt)OpMaUMM, nO/iyseHHOM C KOOpAHHaTHO-HySCTBHTe/lbHOrO 

AereicTOpa, OT/inHajOLueecji tgm, hto KO/i/inMarop npeACxaB/iqeT co6oii 
iMe/iBBHAHyK) CTpyKTypy. (t)opMMpyK)iuyio naSop ysKux. Ma/iopacxoA^^Lunxcq 
nysKOB n3/iyHeHMq b Hanpas/ieHnn ncc/ieAyeMoro o6teKTa, perncTpaunq 
npoLueALuero nepea oSteicr na/iyMeHnq ocyLuecTB/iqercq AByxKoopAHHarnbiM 

npOCTpaHCTBBHHO-HyBCTBMTeilbHblM AOTeKTOpOM M CBRSanHblM c AexeKTOpOM 

6/iOKOM o6pa6oTKM MHc|)opMauMM. npn 3TOM nepnoA MHorooie/ieBOM crpyKxypbi 
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BbiSupaeTCfl M3 yc/iOBMq oGecneseHnq nepnoAa npocrpaHCTBeHHOM moay/i^uum 
n3/iyMeHMq no KpawHew Mepe e abb paaa rv/ieHbLueCi paaMepa oS/iacru, 
saHUMaeMOM KOHTpo/iMpyeMbiM eeLuecTBOM b o6teKTe, i/i npocxpaHCTBeHHoro 
paapeaieHMP Aereio-opa MeHbiue nepnoAa npocrpaHCTBeHHOM MOAy/iaunn 
M3/iyHeHMq a n/iocKocTM perwcTpaunn. 

6. YcTpoMCTBO no OAHOMy H3 n.n.1-5 , ox/inHaMDuueecyi tgm, mto KaxAbifi nynoK 
nepeKpbiBaer bcio nccjieAyeMyjo o6/iacTb oSteicra b oahom Hanpas/ieHnn, npn 

3TOM KOMn/IGKC «HCTOHHHK - KO/l/lHMaTOp - AeTeKTOp» BbinO/lHGH C B03M0>KH0CTbKD 

noBopoxa oxHOcnTe/ibHo MCcneAyeMoro oSteKxa b n/iocKOcxn, 
nepneHAMKy/iwpHoCi n/iocKOCxn eeepHoro nysKa. Ha yro/i 360° . 

7. VcxpoticxBO no OAHOMy m3 n.n.1-5, ox/iMqaK)iAeec5i xgm, wxo Korvin/ieKC 
«MCxoHHHK-KO/i/iMMaxop - AexeKxop» Bbino/iHGH c BOSMoxHOCXbKD cnnpa/ibHoro 
nepeMemeHnq oxHocuxe/ibHo ncc/ieAyeMoro oSiDeKxa. 

8. YcxpoMCXBO no OAHOMy m3 n.n.1-5, ox/iUHarauueecq xgm, hxo KO/i/iMMaxop 
ct)opMnpyex xoHesHbiCi m/ih ujxpnxoBofi b ceseHHn nywoK, npn 3xom KOMn/iOKc 
«MCxoHHHK-Ko/i/iMMaxop - AexeKxop» Bbino/iHeH c B03MO>KHocxbKD nepeMGLJ^eHnq 
no c/io>KHOM xpaoKxopuM, /ie>KauueCi Ha nosepxHOCxn ccf^epbi, pacno/io>KeHHOM 
BOKpyr ncc/ieAyeMOM oS/iacxn og-beKxa. 
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PectJepar 

H3o6peTeHMe oxHocnTcq k KOMnbraxepHOM TOMorpa0MM. ocHOBaHHofi na 
no/iyMeHMM MaoSpaxeHMfl oSteicTa no Ma/ioyr/ioeoMy pacceqHHOMy MS/iyseHnio. 
PerncTpauMfl pacce^HMn ocymecTB/iqercfl b y/ibxpaMaiibie yr/ibi: or 0 ao 1 rpaAyca - 
OTHOCMTe/ibHo HanpaBiieHnq naAaKJmero nysKa. npeA/ioxen p^A cxeM. 
no3Bo/ij,ioiAnx ocymecTB/iHTb perncxpaunio KorepenTHoro paccenHna s yKaaaHHbix 
yr/iax. OopMnpyeMbie KOiiJiMMaropoM BeepHb.e nysKM. nMeiomMe Ma/iyK3 
pacxoAMMocTb. HanpaB/inrar na o6teKT. B oahom m3 BapnaHTOB ycrpofiCTBa a/ih 
OTAe;ieHM$, na/iyHeHna . pacce^HHoro na y/ibrpaMa/ibie yr/ib.. npeAnaraercj, 
Mcno;ib30BaTb pacno/ioxeHHbiM aa o6teKTOM cneuna/ibHbiM npocTpaHCTBeHHbiti 
clJUflbTp. npeAcraBiinioiAMM co6om noAo6Hyio KO/i/inMaropy crpyKrypy, b KOTopoM 
npospasHbie a/ia Ma/iyneHnq ysacTKn KOii/iMMaropa nepeRpbiBaraxcn 
HenpoapaMHbiMM ysacTKaMn cJjM/ibTpa. HpM aroM Ha ycxaHOB/ieHHbm aa (J^n/ibxpoM 
npocTpaHCTBeHHO-MyecTBHTe/ibHbiM AereicTop b orcyrcTBue o6beia-a na/iyneHMe He 
npoxoAMT. npn pasMemenuM Me>KAy KO/i/iMMaropoM n npocTpancTBenHbiM 
(i)M/ibTpoM o6teKTa AereicTop perncTpupyex paccenHne Ha y/ibrpaMa/ibie yr/ib. 
M3/iyMeHnq. fl/iq perncrpaMMM na/iyseHHR. npomeAiuero Mepe3 oGteicr b 
Hanpaa/ieHMH nepBMMHoro nynKa. na HenpoapaMHbix ysacTKax cjju/ibxpa 
ycTaHaByiMBaiOTC« AereKropHbie a/ieMeHXbi. 3to noaBO/ifler. KpoMe roMorpaMMbi b 
paccePHHOM M3/iyMeHHM. nojiysaxb TOMorpac})MMecKoe M3o6paxeHMe no 
nor/iomeHHOMy na/iyneHHKJ. B ApyroM BapwaHre ycrpoiiCTBa yMacxKn 0n/ibTpa. 
nepeKpbiBaKJUJue npoapaMHbie yMacxKM Ko/ijiMMaropa. Bbino/ineHbi sacTUHHO 
nomomaraiAMMH na/iyseHne. npomeAmee nepes oSteicr BAO/ib HanpaB/ieHM« 
naAaiomux nysKOB. m yMenbrnaiomMMn ero ao ypoBHn MHTeHCMBHOCTn pacce«HHoro 
M3iiyseHMn. OAHa m3 npeAnoxeHHbix cxeM ycrpoMCTBa nosBo/iner onpeAe/inrb 
cljyHKmiio pacceflHMfl oSteicra b npeAe/iax nepanMHoro nysKa. Ho AannbiM 
pacceflHMq. no/iyMeHHb.M A/iq pasHbix paKypcoB oSteKxa OTHOCMre/ibHo cucTeMbi 
"ncTOMHMK - Ko/i/inMarop - AexeKTop", BoccxaHaB/iMBatOT xoMorpact)MMecKoe 
naoSpaxenne o6teKxa. 3 c.n. (p-nhi, 9 m/iji. 



25 




Our. 1 




Our. 2 




Our. 4 



29 




This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SmES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

Q(lINES or marks on ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



